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notes: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MK.-0-70327 

2. MAT 1: ASTM N0.ZK80A-TS MAGNESIUM ALLOY PER Q0-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ ?2# 

5. ALL RAOII ANO FILLETS TO BE ^UNLESS 
OTHERWISE SPECIFIED 

6. FMISH: ELECTRO ESS NICKEL PLATE ALL OVER PER NW002WB. 

DIMENSIONS AND FINISHES APPLY AFTER PLATMB. PLUS 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I £ FIND Ml2 WITH MIL-P-858S 
WET ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER N0I0020I9 EXCEPT SURFACE 0. 
AFTER PLATIN6 ELECTRO-CHEMICAL ETCH PER NDI0020I9 
ALL CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

* PAINT PER ND 1002110 TYPKII.USINO I OK) 7 29-I ALL SURFACES 
BETWEEN VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MH.-0-70327 

2. MAT l: ASTM N0.ZKG0A-TS MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED FINISH 125/ _ 

Y .729 REF— * 111 

5. all RADII ANO FILLETS TO BE UNLESS 

OTHERWISE SPECIFIED *•- 

B. FINISH ELECTROLESS NICKEL FUWC ALL OVER PER NDKMBNB. 

DUCNSIONS AND FINISHES APPLY AFTER PLATING. PLUS 

THREADED HOLES DURMS PLATINS. SPECIFIED THICKNESS NOT *•§& DIA - 

REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS * 190 p\n 

THROUGH EACH HOLE. CSKKXTX'ffg 

7.C0AT THREADS OF FIND NO. I ANO NO 2 WITH MR.-P-8585 WET ZINC CHROMATE PRIMER . 

6 MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE 0. AFTER PLATING / 

ELECTRO-CHEMICAL ETCH PER NO 002019 ALL CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN. / 
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TO 2000 LBS. EMBED NUT IN TRAY PER NO 1002126 4JSING CURING METHOD ID SECTION A “A 
12. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED IS PERMITTED. 2 PLACES 
PLATING SURFACE MUST BE CONTINUOUS. 
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1. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327. 

2. MATERIAL- .031 THICK PLASTIC SHEET PER 
MIL-P-18177 TYPE GEE 

3. PREPARE BOARD FOR PHOTOGRAPHY PER NDI002I33. 

4 . MARK BLACK CHARACTERS PER NDI0020I9. 
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NOTES: 

1. INTERPRET ORANINS IN ACCORDANCE NITH STANDARDS PRESCRIBED 
BY Ml L-D-70327. 

2. MATERIAL: MAGNESIUM ALY PER QQ-M-31 TEMPER T5, (TYPE 
ZK60A). 

3. FINISH: 

a. ANODIZE PER MIL-14-3171, TYPE U. PLUGJHSERT WOLES. _ 

b. COAT ITEM(T)AMD THREADS IN ITEMQjUSINS ITEMQ?). 

4. UNLESS OTHERNISE SPECIFIED: 

a. SURFACE ROUGHNESS MUST NOT EXCEED 'W. 

b. ALL CORNERS TO BE .010 R OR CHAMFER. 

a. ALL FLAT SURFACES TO BE SQUARE AND/OR PARALLEL WITHIN 

. 010 . 

5. MUST BE FREE FROM BURRS. 

S. ARROW INDICATES DIRECTION OF POSITIVE <♦) DIMENSION. 

T. HOLE NUMBERS ARE FOR MANUFACTURING REFERENCE. 

8 . THE DRILLING OF ANY COMPONENT HOLE CAUSING VISIBLE DEFORMA¬ 
TION IN AN ADJACENT HOLE OR AN EXTERNAL SURFACE OR ACTUAL 
BREAKOUT OF THE HOLE INTO ANOTHER HOLE OR EXTERNAL SURFACE 
SHALL BE CAUSE FOR REJECTION OF THIS PART. 

9. INSTALL ITEm(7)pER M633646. REMOVE TANG. 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED . 

BY MIL-0*70327. 

2. ORIGINAL OF THIS DRAWING OR REPRODUCTION MADE BY PROCESS 
OR METHOD SHALL INSURE DIMENSIONAL STABILITY. DIMENSIONAL 
STABILITY SHALL NOT EXCEED .001 INCH PER FOOT. 

1 CUT TO WITHIN .010 OF TRIMLINE. 

4. MAKE MASTER PATTERN POSITIVE FILMS TO DIMENSIONS SHOWN. 

5 MATERIAL: FILM 006/.0O8 THICK PER L*F-340,TYPE IB,CLASS 2,STYLE IA. 
6. BROKEN LINES DENOTE SLEEVING. 
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NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

2 ORIGINAL OF THIS DRAWING OR REPRODUCTION MADE BY PROCESS 
* OR METHOD SHALL INSURE DIMENSIONAL ^ABILITY. WMENSI0NAL 
STABILITY SHALL NOT EXCEED .001 INCH PER FOOT. 

3. CUT TO WITHIN .010 OF TRIM UNE. 

4 MAKE MASTER PATTERN POSITIVE FILMS TO DIMENSIONS SHOWN. 

5. MATERIAL: FILM .006/.008 THICK PER L-F-340,TYPE IB,CLASS 2, STYLE IA. 

6. BROKEN LINES DENOTE SLEEVING. 
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NOTES} 

1. INTERPRET DRAW INS IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY Ml L-D-70327. 

2. MATERIAL: AL ALY PER QQ**2V» TEMPER T6, (TYPE 6061). 


3. FINISH: 

a. ANODIZE PER MIL-A-S625 TYPE J. DYED BLACK. PLUG INSERT HOLES. 

b. COAT item(T)and threads in item(T)us»ng item (jy 

♦. UNLESS OTHERWISE SPECIFIED: / 

a. SURFACE R0U6HNESS MUST NOT EXCEED 

b. ALL CORNERS TO BE .010 R OR CHAMFER/ 

C. ALL FLAT SURFACES TO BE SQUARE AND/OR PARALLEL WITHIN 

. 010 . 

5. MUST BE FREE FROM BURRS. 

6. ARROW INDICATES DIRECTION OF POSITIVE (♦) DIMENSION. 

7. HOLE NUMBERS ARE FOR MANUFACTURING REFERENCE. 

0. THE DRILLING OF ANY COMPONENT HOLE CAUSING VISIBLE DEFORMA¬ 
TION IN AN ADJALENT HOLE OR AN EXTERNAL SURFACE OR ACTUAL 
BREAKOUT OF THE HOLE INTO ANOTHER HOLE OR EXTERNAL SURFACE 
SHALL BE CAUSE FOR REJECTION OF THIS PART. 

t. INSTALL ITEM(T)pER «33646. «M0VE TANG. 
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NOTESt 

1. INTERPRET DRABINS IN ACCORDANCE NITH STANDARDS PRESCRIBED 
NY Ml L-D-70327. 

2. MATERIALS MAGNESIUM ALY PER QQ-M-31 TEMPER TS, (TYPE 
ZKGOA). 


PLUG INi 
TEMM^U! 


^AND THREADS IN ITEM(1)USIN6 ITEMI 


S> 


3. FINISH: 

a. ANODIZE PER MH: 

b. COAT ITEM(2)AI 

4. UNLESS OTHERS ISE SPECIFIED* 

a. SURFACE R0U6HNESS MUST NOT EXCEED 'W. 

b. ALL CORNERS TO BE .010 R OR CHAMFER. 

e. ALL FLAT SURFACES TO BE SQUARE AND/OR PARALLEL 1ITHIN 

. 010 . 


5. MUST BE FREE FROM BURRS. 

B. ARRON INDICATES DIRECTION OF POSITIVE <♦) DIMENSION. 


7. HOLE NUMBERS ARE FOR MANUFACTURING REFERENCE. 


N. THE DRILLING OF ANY COMPONENT HOLE CAUSING VISIBLE DEFORMA¬ 
TION IN AN ADJACENT HOLE OR AN EXTERNAL SURFACE OR ACTUAL 
BREAKOUT OF THE HOLE INTO ANOTHER HOLE OR EXTERNAL SURFACE 
SHALL BE CAUSE FOR REJECTION OF THIS PART. 

». INSTALL ITEM(T)PER MBSCMG. REMOVE TANG. 


h-oo» I 
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DESCRIPTION 1 
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[zone! 

| DESCRIPTION 1 

1 ° ,TC 1 

1 . AP ' D 1 





3.060 REF 


U-i.ooo ± 002 photo REF DIM -I 


notes: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 


2. ORIGINAL OF THIS DRAWING OR REPRODUCTION MADE BY A PROCESS 
OR METHOD SHALL INSURE DIMENSIONAL STABILITY. DIMENSIONAL 
STABILITY*SHALL NOT EXCEED .001 INCH PER INCH 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

2. MATERIAL: .031 THICK PLASTIC SHEET PER MIL-P-I8I77 TYPE GEE. 

3. PREPARE BOARD FOR PHOTOGRAPHY PER NO 1002133. 

4. MARK BLACK CHARACTERS PER NDI0020I9 . 

5. BROKEN LINE DENOTES SLEEVING. 


DRAWING NO. 1008320 FOR PHOTOGRAPHIC MASTER. 


UNLESS OTHERWISE SPECIF iEL 


-{fractions decimals angles!. 


00 NOT SCALE THIS ORAWING | APPROVAL . 


tMSTmmcwTATiON lab 


MANNED 

SPACECRAFT CENTER 
HOUSTON TEXAS 


SEE NOTE 2 


[contract NAS 9-497 


WIRING BOARD BOTTOM 

; SIGNAL CONDITIONER ASSEMBLY OPTICS 

" COOC IOENT NO SIZE 

80230 D 1008318 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D'70327- 

2. MATERIAL \ZZ-R-76S , RUBBER, CLASS Iff , GRADE 25. 

3. IDENTIFY USING DRAWING NUMBER PER MIL-STD'150. 


2.810 


.130 

.110 



SECTION B-B 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327. 

2. MATERIAL 765 , RUBBER, CLASS HI , GRADE 25, RED. 

3. IDENTIFY USING DRAWING, NUMBER PER MIL-STD-130. 
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REVISIONS 
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DESCRIPTION 


REVISED PER D.O. 61502 


INITIAL RELEASE CLASS A , 
PERTORR HCrC,“Z/ 


REVISED PERTDRR 27820 



c 







1008335 ko 



















rnres : 

/ /A/r&peer />£/)&/#€ //2 ac*0£MA/££‘ stxav>££2>s 

£££S0£/££0 3^ M/t-0-70327. 

2. A*Ar££/A2: £&££££ S’** Z Z ' R ' 76S > <22ASS 227, G£A7>S *S. 

3. /2>2A/r//Y 0S//7S 2>£AMA/S A<2/Af£££ 7>7£ A//2-S7V-/JO. 
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K075 / Z PLACES 


SEE NOTE 6 



ill D,A THRU " 




:l?o 01A thru 


NOTES: 

I. INTERPRET u«AWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
Z. MATERIAL: 5052-H32AL PER QQ-A-250/8 

3. FINISH: ANODIZE PER MIL-A-8625, TYPED B DYED BLACK 

4. ALL INSIDE BEND RADII TO BE .06 R 

5. WELD PER MIL-W-6858, CLASS B, 6R0UP A. 

INCLUDE BEND RELIEF 

6. MARK .100/. 140 HIGH WHITE CHARACTERS PER ND1002019. 
CENTRALIZE AS SHOWN 

7. IDENTIFY WITH PART NO. PER NDI0020I9 

8. INDICATED AREA TO BE FREE OF ANODIZE. TREAT PER 
ND1002040 EXCEPT DO NOT APPLY EPOXY COATING 

9. REMOVE BURRS AND SHARP ED6ES .005/.0I5 





SEE NOTE 5 


-.50 DIA 
SEE NOTE 8 


MIN BEND RELIEF 
5 CORNERS 


M2 1.00 



•'If DIA THRU 
10 HOLES 


STANDOFF 

BRACKET 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE M INCHES 
CAPACITOR VALUES ARE IN nf 


MIT 

INSTRUMENTATION LAS 

CAMMMOOC. MAM. 


RESISTOR VALUES ARE M OHMS Til 

TOLERANCES ON DRAWN LA 

DO NOT iWrOkAWING MPROVED^ 

"mater*- ^ 


SEE NOTE 2 


Imit J 14 

NOT REQUlf 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

^ BRACKET, CONNECTOR 
INSEPARABLE ASSEMBLY 
_ SIGNAL CONDITIONER 

T7TZZ C00€ IOENT NO.I SIZE DRAWING NO. 

^80230 D 1008351 

scALTTuLr > <* 1 
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PARTIAL SECTION D"D 

PARTIAL SECTION E~E 

l---1-2 m»' 

_ PARTIAL SECTION F~F 
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MANNED SPACECRAFT CENTER 


__rii_ 

Wvrwmm rms\ 


HEATSINK 

INSEPARABLE ASSEMBLE 

PULSE TORQUE POWER SUPPLY,RE6ULATE0 


1008359 


1008359 





































































1008259 <, 





































1008359 

























































6 


5 



SECTION D-D 



-005 MAX ALLOWABLE STEP ABOVE SURFACE FTTH STEP BELOW SURFACE NOT PERMUTED- 


.12 2 PLACES 


4 P 


2.150 - 

2.130 .748 
, .746 


■f ITf 

5 IN/INj J_1- 


.015 R MAX PfOMISSIBLE- 




TYP 30* 


VIEW A 


lb 77 * 

—11—:o6o blen ° 

—Isv- 



094 R MAX PERMISSIBLE 


.140 DIA 
||g 01 A SP0TFACE 
2 HOLES 


J0003 MAX STEP BELOV/ ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA. STEP M AY 
NOT EXTENO TO LEFT OF SURFACE 


RPFAK 2 EDGES 


{ OlA THRU 4S PLACES 


-.005 R MAX. PERMISSIBLE 


-B EQUAL SPACES AT 05 ±00* PITCH 
TOTAL 1000 ±C02 TOLERANCE 
NON-CUMULATIVE 


- BREAK EDGE THIS 
SIDE .03 


- SEE DETAIL B 




1 pa 


CUTOUT THRU— 


-4 EQUAL SPACES AT J25 f 

. ±002 PITCH TOTAL.500 
±002 TOLERANCE NON- 
- CUMULATIVE i0l0 

_ 2.990 


9 EQUAL SPACES AT 200100 
PITCH TOTAL 1.8001.002 
-—r TOLERANCE 

1 NON-CUMULATIVE 


—J6 R 
2 PLACES 


2 PLACES 
BLEND WITH 
.12 R 


5 EQUAL SPACES AT —l*" 
.2001.002 PITCH TOTAL 
l.COOl.002 TOLERANCE 
NON-CUMULATIVE 


\ *—.310 

\ 4-40 UNC-38 

_J55 SEE NOTE 6 

J4 5 


A 

.M" 


L -.I2 

3 PLACES 


: 005 MAX ALLOW ABLE S TEP 
ABOVE SURFACE |-E-| .STEP BELOW 
SURFACE NOT PERMITTED. 



030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



4.260 
3.700 R , EF 


DIM. T 
FOR STEP ONLY 



SECTION F-F 



PARTIAL SECTION G-G 


j —.005 R MAJ 

H^iel °* A ^* 

J -+-1 

• 250 dia 

—H.253 DIA h- 



PART NO. AND OTHER PERMANENT 

--MARKING FOR PROCESSING PERMITTED 

IN THIS AREA ELECTRO-CHEMICAL ETCH 
12HIGH CHARACTERS PER N0I0020I9 
LOCATE CENTRALLY 


m 

rh 
Ush 
-l* V 

—util-—* 

—( l.OTO 


-|;Mo Rtf 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.OIS 

4. UNLESS OTHERWISE SPECIFIER FINISH 125/ ?29 R£F _ | | ._ 

5w all RADII ANO FILLETS tO BE *jgguNLESS 
OTHERWISE SPECIFIED r 

B. FINISH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002MB. 

DWENSONS AND FINISHES APPLY AFTER PLATING. PLUG 

THREADEO HOLES DURMQ PLATING. SPECIFIED THICKNESS NOT * |o OlA - 7 

REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS ^ *vvw.230 / 

THROUGH EACH HOLE- C5K KJO *.210/ 

7.C0AT THREADS OFFMD NO-1 AND N02 WITH MR.-P-8585 WET ZINC CHROMATE PRIMER / 

& MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D. AFTER PLATING / 

electro-oiemical etch per no 002019 all characters on surface d.centralizf as shown. / 22 

ft RUNT PER ND1002110 TYPE II, USING KX0729-I, ALL SURFACES BETWEEN VIEWING /(“’.fU 

PLANE ANO END OF FRAME, UNLESS OTHERWISE SPEaFIEO. ALL HOLES TO BE FREE / g 1 

IQ PAINT PER NDIOO2H0 TYPE II USING KH0729-S CHARACTER TO BE TYPE I PER A i 

N0I002J22 CENTRALIZE AS SHOWN. T 

II COAT BROACHING TEETH ON FINO NO. 3 WITH MtL-P-8585 ZINC CHROMATE PRIMER ^ J 

P65/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). FINO 5 0 ±or ' 5 

NO. 3 SHALL BE ASSEMBLED TO FINO NQJ WITH AN INSTALLATION FORCE OF 1500 A A 

TO 2000 LBS. EMBED NUT IN TRAY PER NO USING CURING METHOO SECTION A “A 

K.AFTER PLATING, ROUGHENING OF THE. SURFACES TO BE ENCAPSULATED IS PERMITTED. 2 PLACES 

PLATING SURFACE MUST BE CONTINUOUS. 


DETAIL B 

SHOWN WITH FINO NQ 3 REMOVED 
SCALE 4/1 



-JO 15 R MAX PERMISSIBLE 


SECTION E-E 



-.272 DIA 

CBORE .406 DIA X .142 DEEP 


1010861-24 

1000115-2 

1008408-001 


tl V l O-32UNF-2B THRU 

U 82* ±1° CSK, ‘iggOIA 
1-4 .005 OlA I 


NUT, SELF-CLINCHING _3_ 

INSERT. THREADED SELF - LOCKING 2 
FRAME. TRAY_ 


MANNED SPACECRAFT CENTER 


.005 DIA | 

SEE NOTES 8 4 T 


SECTION B-B 

2 PLACES 


vi kii,x 

SECTION C-C 


-.015 R MAX PERMISSIBLE 


xxx|*.§05 0 f 30' < 

SCAlf THIS MMMNG , 


I MATERIAL 

H SEE NOTE 2 


FRAME 
TRAY 8 


1007448 | 

NEXT ASSY 1 USED ON 
APPLICATION_ 


1008408 
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1006406 
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B n=VISED PgR TDRR 21525 r.jH^ 




SECTION D-D 



5 MAX ALLOWABLE STEP ABOVE SURFACE RH STEP BELOW SURFACE NOT PERMITTED - 


.385 

•* *-.565 

.090* r 

"TFf 


2.150 A iO TYP^ 

2.130 .748 ’ 

I 


.015 R MAX PERMISSIBLE- 


;!3| Ty pJ 



CUTOUT THRU 


i.070 ' i r 

REF * 8 ! 2 I .618 
J_J 25 J_..237_I_ 


iPv& 

VIEW A -it—SIS 

jX 



094 R MAX PERMISSIBLE 


.140 OlA 

•||gDIA SPOT FACE 
2 HOLES 


BLEND WITH .12 R 



B EQUAL SPACES A T J25 ±00? PITCH 
TOTAL IOOO ±002 TOLERANCE 
NOR-CUMULATIVE 


CUTOUT THRU- 




-4 EQUAL SPACES AT J29 
. ±002 PITCH TOTAL .500 
±002 TOLERANCE NON- 
L CUMULATIVE 


9 EQUAL SPACES AT 200i0Q 
PITCH TOTAL 1.800±.002 

-- TOLERANCE 

1 NOR-CUMULATIVE 


2 places - 1 —r* 

BLEND WITH 

•'2 " .576. 

572 


V3» 

. 4-40 UNC-3B 

SEE NOTE 6 


•J|[ (FROM GAGE POINT) 



BREAK 2 EDGES 
THIS SIDE 03 


-.030 R MAX PERMISSIBLE 

ONE PLACE ONLY 


-CUTOUT THRU! 



I HI? 

3.700 , 


y—.125 DIA X J9 DEEP 
f 2 PLACES FOR 
MACHINING LOCATION* 


005 MAX ALLOW ABLE S TEP 
ABOVE SURFACE |-E - j .STEP BELOW 
SURFACE ROT PERMITTED. 


IX- 

1 — r, /J« 


dim. T 

- 062 X 45° TVP pop STEP ONLY 



5 EQUAL spaces at —T" 
.2001.002 PITCH TOTAL 
I.COOl .002 TOLERANCE 
NON-CUMULATIVE 43Q 
M t*"*400 



SECTION F-F 



fj li 


j—.OOS R Ml 


PARTIAL SECTION G-6 


-j- 

•250 D , A ^_ 

—H.253 D,A r— 



PART NO. AND OTHER PERMANENT 
MARKING FOR PROCESSING FITTED 
IN THIS AREA ELECTRO-CHEMICAL ETCH 
12 HIGH CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 


-J( ».0T0 


2 .1^0 rE F 

2.»50 


DETAIL B 

SHOWN WITH FIND NQ 3 REMOVED 
SCALE 4/1 




INTERPRET DRAWING in ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3. REMOVE BURRS AND BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 12V .729 REF- « -- 

5. ALL RADII ANO FILLETS TO BE‘^UNLESS ---- 

OTHERWISE SPECIFIED 

8 FINISH; ELECTROLESS NICKEL PLATE ALL OVER PER NO 1002MB. 

SiSsOH sI^SisSeSAPPLY AFTER PLATING. PLUG .,86 0|A __ 

JSSSS „ all U8S 

ELECTAO-oS«CA “e TCH PER NO 002019 AU CHARACTERS ON SURFACE D. CENTRALIZF — /^.-228 

WWS? ^%^^^ES C £L“^g N T^' N FSEC gg|/p*_ 

“S&S •’SSMR&UrM’"”’* CH *"' CTER TO “ TT ”' PE " CB 

II COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P-B585 ZINC CHROMATE ***'**•“* 5*0'±0*I5' J 

f365/.385 OFHOLE MUST BE FREE OF PRIMER AFTER NUT '"STALL AT.ON* PINO 5 

NO 3 SHALL BE ASSEMBLED TO FINO NO.I WITH AN INSTALLATION FORCE °fj500 c p rT , nN A- A 
?0 EMBED NUT IN TRAY PER NO 002126 USING CURING METHOD III. SECTION A A 

* aFTER Putins, roughen,hs of the surfaces to be encapsulated is permitted. 2 PLACES 

plating surface must be continuous. 



iOl5 R MAX PERMISSIBLE 


SECTION E-E 


-.272 DIA 

C BORE .406 DIA X .142 DEEP 


1010861-24 
1000115-2 
1008408- 001 


NUT. SELF CLINCHING _! . 

INSERT. THREADED SELF - LOCKING 1 2 
FRAME. TRAY___L 


J-]|| D, A THRU 
yA v'-K)-‘32UNF-2B THRU 
-^4 82* — 1° CSK, •_ , ,5%0IA 
5 •/ |-» .005 QtA~| 


SEE NOTES BAT 


SECTION B-B 

2 PLACES 


5-JU -- R MAX PERMISSIBLE 

SECTION C-C 


UNLESS OTHERWISE SPECIFIED |f|r| 

DIMENSIONS ARC M INCHES 
TOLERANCES ON — ** 

FRACTIONS DECIMALS ANCLES ORANN* 


MANNED SPACECRAFT CENTER 


XXX ±.005 0*30' CHECKED.2 

SCALE THIS DRAWINC APPROVAL, 


FRAME 
TRAY 8 


10074 48 I _ 

NEXT ASSY 1 USED ON 
_APPLICATION_ 


■FINAL FINISH 

1 SEE NOTE 6 


1008408 



tl 
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SECTION H-H 


TOLERANCES 
NON-CUMULATIVE 











































































































































































SECTION D-D 



005 MAX ALLOWABLE STEP ABOVE »UWFACERRBTiM 




12 2 PLACES 


4 P 


mm 


2.150 1 rvD 

2.130 .748 f 3<rT ^ 
I .748 * 


.015 A MAX PERMISSIBLE- 


.135 Tvp J 
.115 TVP 



:83H»- 7 

TYP 30° 


VIEW A 



U O4 0 
.080 


.080 BLEND WITH J2 R 


i i -y uo7 ° f 2* r~ 

I L570/ W •»* J • 

I I/ . -*-,A25-*-1-237 

, */ iL l 


TYP J L-2J0 
.280 



—054 R MAX PERMM3WLE 


.140 DIA 
•SfSOIA SPOTFACE 


-J25 MAX ^s^_-0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED area. STEP M AY 
NOT EXTEND TO LEFT OF SURFACE pF^j 


BREAK 2 EB8ES 
THIS SIDE 03 


[ OIA THRU 45 PLACES 


k- 

t .447 
.427 

i^_.330 


-J006 R MAX. PERMIt 


-0 EQUAL SPACES ATJ» ±C0* PfTCH 
TOTAL 1.000 ±002 TOLERANCE 
NON-CUMULATIVE 


• BREAK EDGE THIS 
SIDE .03 


-SEE DETAIL B 


-.030 R MAX PERMISSIBLE 

ONE PLACE ONUr 


-CUTOUT THRU! 


CUTOUT THRU- 


ffiSSS 


-4 EQUAL SPACES AT 125 
. ±002 PITCH TOTAL .500 
±002 TOLERANCE NON- 
- CUMULATIVE 


•EQUALSPACES AT .200+00 
PITCH TOTAL 1.8001.002 

-- TOLERANCE 

| NON-CUMULATIVE 



-J« R 

2 PLACES 


/—J2S DIA X J9 DEEP 
2 PLACES FOR 
MACHINING LOCATION* 


2 PLACES J 
8LEND WITH 
.12 R 


5 EQUAL SPACES AT —P" 
.200±.002 PITCH TOTAL 
I.COOl .002 TOLERANCE 
non-cumulative 


. 4-40 UNC-38 

SEE NOTE 6 


'* 1 II J 

M GAGE POINT)- W 


*-.12 

9 PLACES 


'006 MAX. ALLOW ABLE S TEP 
ABOVE SURFACE FeP .STEP BELOW 
SURFACE NOT PERMITTED. 


Cfi 



. l ;|?|d.m. t 

-082 X 45 TYP FOR STEPONUT 



SECTION F-F 



PARTIAL SECTION 6-6 


j—JOOS R MAX 
L-i 3€S ruA-J 

;f+ 4 ; 

A 1 j C \\ 

250,^_ 

-^^53°“ r— 


PART NO. AND OTHER PERMANENT 
— MARKING FOR PROCESSING PERMITTED 
IN THIS AREA ELECTRO-CHEMICAL ETCH 
12HIGH CHARACTERS PER N0I0020I9 
LOCATE CENTRALLY 


n* 812 Hi 

m 


-w| I.0T0 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MH.-D-70327 

2. MAT1: ASTM NO. ZK80A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .003-.015 

4. UNLESS OTHERWISE SPECIFIER FINISH 125/ 

Y .725 REF— m ■ 

& ALL RAOII ANO FILLETS TO BE 1$UNLESS 

otherwise specified 

6. FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NO1002MB. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 

THREADED HOLES DURMB FLATWM. SPECIFIED THICKNESS NOT DIA-, 

REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS „ >30 / 

THROUGH EACH HOLE. CSK 100*X/ 

7. C0AT THREADS OFFMO NO-1 AND NO2 WITH MX.-P-8585 WET ZINC CHROMATE PRIMER * / 

& MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D. AFTER PLATING / 

ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL CHARACTERS ON SURFACE D.CENTRALIZF AS SHOWN. / 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D-70327 

2. MATl: ASTM N0.ZKG0A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED FINISH 125/ .729 REF- 

5. all RADII ANO FILLETS TO BE {^UNLESS 
OTHERWISE SPECIFIED 

G. FINISH ELECTROLESS NICKEL PLATE ALL OVER PER N0I002I98 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE 

7. COAT THREADS OF FIND NUMBERS I ANO 2 WITH MIL-P-8585 WET 
ZINC CHROMATE PRIMER 

8 . MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE 0. 

AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN 

9. PAINT PER NDI002II0 TYPE 31 USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLANE ANO ENO OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 
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PRIMER (.365/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FIND N0.3 SHALL BE ASSEMBLED TO FIND NO.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 
1002126 USING CURING METHOD SI 
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1,016 L INTERPRET DRAWIN6 IN ACCORDANCE WITH STANOAROS 

PRESCRIBED BY MIL-0-70327 __ M , 14 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER Q0-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED FINISH I2y 729 RE , 

5. ALL RADII ANO FILLETS TO BE ^UNLESS 
OTHERWISE SPECIFIED 

6. FINISH ELECTROLESS NICKEL PLATE ALL OVER PER ND1002198 
DIMENSIONS ANO FINISHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 

7 COAT THREADS OF FIND NUMBERS I ANO 2 WITH MIL-P-B5B5 WET 
ZINC CHROMATE PRIMER , _. 

9 MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE 0. 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN 

a PAINT PER NDI002II0 TYPE X USING 1010729-1 ALL SURFACES 
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INSTALLATION). FINO N0.3 SHALL BE ASSEMBLED TO FINO N0.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NQ 
USING CURING METHOD 1 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

2. MATERIAL: .031 THICK PLASTIC SHEET MIL-P-18177 TYPE GEE. 

3 PREPARE BOARD FOR PHOTOGRAPHY PER ND 1002133. 

4 MARK BLACK CHARACTERS PER ND 1002019. 

5. BROKEN LINE DENOTES SLEEVING . 
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ZINC CHROMATE PRIMER. 

S. MARK CHARACTERS BLACK PER ND1002019 EXCEPT SURFACE B. AFTER 
PLATING ELECTRO-CHEMICAL ETCH PER ND1002019 ALL CHARACTERS 
ON SURFACE D CENTRAL I Zl AS SHOW. i 

•. PAINT PER Ntfl652110 TYPE II USING 1010729-1 ALL SURFACES 
BETWEEN VIEWIN6 PLANE AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 

, 10. PAINT PER ND10Q2110 TYPE M USING 1010729-3. CHARACTERS 

TO BE TYPE I PER ND1002122. CENTRALIZE AS SHOWN. 

• ’ II. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 

IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



MACHINING LOCATION 


.0G2 X 45" TVP •"'FOR 

STEP ONLY. 


-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NO 1002019 
LOCATE CENTRALLY 
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SECTION G-G 

SCALE 2/1 


; (FROM GAGE POINT) - 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


csk Kxrx^f# 




10 - 32 UN F-28 THRU 
82* ±1* CSK. ^DIA 
1-0- .005 OIA" ! 

SEE NOT ESS AT 


SECTION A-A 


SECTION B“B 

2 PLACES 



-.272 DIA 

C BORE .40G DIA X .142 DEEP 


I000IIS-2 
' 1000521-1 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


UNLESS OTHERWISE SPECIFIED 
- DIMENSIONS ARC IN MCMCS 
. TOLERANCES ON 
" FRACTIONS DECIMALS AN 

■ .5 *X *-Q2_ 


INSERT, THREADED. SELF-LOCKING 
I FRAME. TRAY 


MANNED SPACECRAFT CENTER 


XXX±!o05 0*30' «e< 

OT SCALE THIS DRAWING \Lmmt 


- 00 NOT SCAU THIS ORA 
MATERIAL 

SEE NOTE 2 


FRAME, 
TRAY 1 
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,4 EQUAL SPACES AT-]P«;|g| 
TOLERANCE NON-CUMULATIVE 



II EQUAL SPACES AT J 

tolerance non-cumulative 

3 PLACES 


2 EQUAL SPACES 
TOLERANCE NON-CUMULATIVE 


•7 EQUAL SPACES AT 
TOLERANCE NON-CUMULATIVE 


14 EQUAL SPACES AT*]|J»|^ 
TOLERANCE NON-CUMULATIVE 




I I.BSR 


r DtA 20 P HOLES 



22 EQUAL SPACES AT jpf-glT’S 
TOLERANCE NON-CUMULATIVE 


22 EQUAL SPACES AT Tif 7*l:?sl 
' TOLERANCE NON-CUMULATIVE 


22 EQUAL SPACES AT 
TOLERANCE NON CUMULATIVE 


RADIUS | 

io places! i 


1.241 1.685 


-CUTTER RADIUS 
.187 MIN 

4 PLACES 


I IS DIA 149 HOLES 


. 6 EQUAL SPACES AT ;!f-y * 
TOLERANCE NON-CUMULATIVE 


. 3 EQUAL SPACES AT 
tolerance non-cumulative 


VIEW B-B 

SCALE:2.I 


MANNED SPACECRAFT CENTER 
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FRAME. 
TRAY I 
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SECTION D-D 



,005 MAX ALLOWABLE STEP ABOVE SURFACE 
STEP BELOW SURFACE NOT PERMITTED 



2.150 - 

2.130 .748 
I .746 


.015 R MAX PERMISSIBLE- 



M -41* 2 

TV D TA° 


VIEW A 






B 1 



'—.0003 MAX. STEP BELOW ADJACENT SURFACE 
M26MAX. PERMISSIBLE FOR SHADED AREA.ST EP MAY 
NOT EXTEND TO LEFT OF SURFACE Ff^I 


.140 DIA 

£§£dia spot face 

2 HOLES 



BLEND WITH .12 R 


005 MAX. ALLOWABLE STEP ABOVE FeTH STEP BELOW 
SURFACE NOT PERMITTED. BLEND .I2R WITH jOOQ4»OR 


-BREAK 2 EDGES THIS S IDE 05 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 


CUTOUT THRU- 


-BREAK EDGE THIS SIDE 03 


-4Sf 

2-PLACES 


•040 y *• 
.0S0 X45±5 - 
2 PLACES 
BLEND WITH 
.12 R 


hut:: 


+ ++* 


♦ \ 3.010 

1 13 EQUAL SPACES AT 2,990 

,155 1 .200±.002 PITCH .000. 

1 TOTAL 2.600 ±.002 .030 

I 2.512 TOLERANCE 

1 | NON-CUMULATIVE 


4-40 UNC-3B 
SEE NOTE6 



S203H 

4-PLACES 


“■'vr'i-T 

SEE VIEW A—' I II l 
-jJfflFROM GAGE POINT)- 


-.062 ‘—.094 



-.005 MAX ALLOWABLE STEP ABOVE SURFACE EEfE] 
STEP BELOW SURFACE NOT PERMITTED 


.12 -I I 
2-PLACES 


DIM FOR STEP ONLY 



SECTION F-F 


NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ 729 REF 

&. ALL RADII ANO FILLETS tO BEJJ UNLESS 

otherwise specified 

6. FMSH> ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I9B 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN6. PLUG 
THREADED HOLES OURING PLATING SPECIFIED THICKNESS NOT 
REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS 
THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO.16F1NDN0.2 WITH MlL-P-B9B5 WET ZINC 
CHROMATE PRIMER 

• MARK CHARACTERS BLACK PER ND1002019 EXCEPT SURACS 0. 

AFTER PLATING ELECTRO CHEMICAL ETCH ALL CHARACTERS ON 
SURFACED CENTRALIZE AS SHOWN 

* PAINT PER ND 1002110TYPE II.USING I0I0729H ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED 

ALL HOLES TO BE FPEE OF PAINT 

IQ PAINT PER ND 1002110 TYPE A,USING 1010729-3. CHARACTER TO BE TYPE I 
PER NO 1002122.CENTRALIZE AS SHOWN 
II.AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSUL¬ 
ATED IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



-.125 OIA X .19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


-PART NUMBER AND OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS.LOCATE CENTRAtLY 
PER ND 1002019. 
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-IJ.Io Rtf - 



-.015 R MAX PERMISSIBLE 


SECTION E-E 




-.272 DIA 

CBORE .406 DIA X .142 OEEP 


IOOOII5-2 

1008522-001 


IO-32UNF-2B THRU 


l-Q- .005 QIA| 
SEE NOTE 6 &7 


SECTION A-A 


SECTION B-B- 

2-PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


XXX±'.005 0*30' CMKxk: 
-ale tm« oSmmnb ***** 


SHEET 11 SHEET 2|SHEET3l. 
REVISION STATUS OF SHEETSl 


- DO NOT SCALE TMS OW 
MATERIAL 

SEE NOTE 2 


I FINAL FINISH 

1 SEE NOTE 6 


[INSERT, THREAPED. SELF-LOCKING 
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MANNED SPACECRAFT CENTER 

_ HOUSTON, TIAAS _ 

FRAME, 

TRAY 2 
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PARTIAL SECTION K-K 


PULSE TORQUNS POWER SUPPLY 



i O 2# _ O 

HAdtTnoinnnnsvmnnno •we'w 
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AM PURER 1% SOO CPS 


AAC FILTER AND 
MULTIVIBRATOR 
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039 • 

9 * O 


. AMPLIFIER 5% 000 CPS 


VIEW ROTATED 100 


- SURFACE-0-REF 


DO NOT 

PAINT THIS SURFACE- 




DO NOT 

PAINT THIS SURFACE- 


—.08HI6H TYP 
SEE NOTE 8 
MARKIN6 OPTIONAL 


foo? 


45A2J9_ 
C _5 O 


4O 12 

*033 • o *o 

loo/ 


5 O | 9_ 4 

ffooTB o G 6666& 0 

loJ lof 


© © 


DO NOT 

RUNT THIS SURFACE- 


MARKING VIEWS 
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lr 

‘—SEE NOTE 9 



-DO NOT PAINT 
EDGES OF 0PENIN6 


I ^ 4 ^ + 4 + c 

I 444 4t+M 


-.08 HIGH REF 
MARKING OPTIONAL 
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SECTION J-J 
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-.005 MAX ALLOWABLE STEP ABOVE SURFACE 
STEP BELOW SURFACE NOT PERMITTED 


SECTION D-D 


—.12 

2-PLACES 


-CUTTER RADIUS 


.015 R MAX PERMISSIBLE- 


2.150 J I yfryp. 
2.130 .748 
, .74® 1 


:i?s™^ UgT 



VIEW A BLEND WITH .12 R 

SCALE 2/1 1 I 


B T I 


\—.0003 MAX. STEP BELOW ADJACENT SURFACE 
•-.126MAX. PERMISSIBLE FOR SHADED AREA.ST EP MAY 
NOT EXTEND TO LEFT OF SURFACE 1 - F ~ 1 



i / Wt 


1.070 | A 
REF I * # J 2 



AK 2 EDGES THIS S IDE j09 


.140 DIA 
<£§$DIA SPOTFACE 

2 HOLES 


i?' t' 

\ ! 


-j005 MAX. ALLOWABLE STEP ABOVE ITb 1 ! STEP BELOW 
5URFACE NOT PERMITTED. BLEND f l2R WITH OCX^OSOR 

\ - -5 EQUAL SPACES AT.200 ±.002 PITCH 

NT - l TOTAL 1.000 ±J002 TOLERANCE NON CUMULATIVE 

\ 1 -10 CUTOUT THRU- 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-BREAK E06E THIS SIDE 09 


r CUTOUT THRU 


-41? 

2-PUCES 


Pf! 

l\ 4- + + + ** 

ll+ +44 it: 

U++ 44 it 

+++++t 

\\ +4+++ t 

;gjgx 4*5*- 

2 PLACES 1 

BLEND WITH 1 l 

.12 R Ji7G 1—U 


—-“T ( 5.010 

1 13 EQUAL spaces AT 2,990 

BS 1 .2004.002 PITCH .000, 

|*j45 1 TOTAL 2.600 ±.002 * 030 

2.512 TOLERANCE 
\ j NON-CUMULATIVE 



<203* 

4-PLACES 




4-40 UNC-3B 
SEE NOTE 6 


r DIA 84 HOLES 


'VTMp 

E VIEW A—' j II 1 
-*j§f(FROM GAGE POINT)-- U- * 


.062 ‘—.094 


j.094— 

.12 J I—► ( 


—.005 MAX ALLOWABLE STEP ABOVE SURFACE L_LlJ 
STEP BELOW SURFACE NOT PERMITTED 


SECTION F-F 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MATl: ASTM NO. ZKG0A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4 . UNLESS OTHERWISE SPECIFIED. FINISH 125/ *729 Rl 

5. ALL RADII ANO FILLETS TO BE jj UNLESS 
OTHERWISE SPECIFIED 

6. FMSH< ELECTROLESS NICKEL PLATE ALL OVER PER NDI002198 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN6. PLUG 
THREADED HOLES DURING PLATING SPECIFIED THICKNESS NOT 
REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS 
THROUGH EACH HOLE 

T. COAT THREADS OF FIND NO.16F1NDN0.2 WITH MlL-P-B5B5 WET ZINC 
CHROMATE PRIMER 

• MARK CHARACTERS BLACK PER NDI00E0I9 EXCEPT SURACE D, 

AFTER PLATING ELECTRO CHEMICAL ETCH ALL CHARACTERS ON 
SURFACED CENTRALIZE AS SHOWN 

ft PAINT PER ND I002II0TYFCII.USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED 
ALL HOLES TO BE FREE OF PAINT _ 

ID PAINT PER ND 1002110 TYPE X,USING 1010729*3. CHARACTER TD BE TYPE I 
PER ND 1002122,CENTRALIZE AS SHOWN 


:it§ 0,A — 

CSK K)0* X *2^0 / 


-%272 DIA 

CBORE .406 OlA X .142 DEEP 



[Am ™™ RU 

I L*-IO-32UNF-2B THRU 
j==g 82* ±l" CSK, jlgDIA 
$•-/ 1-6- .005 DIA | 

SEE N0TE6&7 


SECTION A-A 


SECTION B-B- 

2-PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 



4.260 
3.700 R , EF 


* 570 
- 1 ® 8 .550 



-.062 X 45° TVP q |M for STEP ONLY 


-.125 OlA X .15 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


-PART NUMBER AND OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
J2 HIGH CHARACTERS.LOCATE CENTRALLY 
PER ND 1002019. 



-•I I.OTO 



IIS R MAX PERMISSIBLE 


SECTION E-E 


2 IQOQIIS -2 
1 I 1008622-001 


I unless otherwise spccmco 


± XX ±.02 . 


MOTNUMCNTATION LAN 


- DO NOT SCALE THIS C> 
MATEIHM. 

‘ SEE NOTE 2 

" HEAT TNEATMENT 


I nasa 


■ eyrrr lUt4Prr glsHEET 3 1 NC>T 1_£ 

REVISION STATUS OF SHEETS 1 a*ucat;on_ 


SEE NOTE 6 U- 


I INSERT. THREAOEO. SELF-LOCKING 
1 FRAME. TRAY 


MANNED SPACECRAFT CENTER 

_ HOUSTON. HAAS 

FRAME. 

TRAY 2 

*| sGe 1 NASA MAMNO NO 

E 1008522 
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5 PLACES ©i'll PITCH.TOTAL‘S 
TOLERANCE NON-CUMULATIVE 


3 PL ACES <&> ills PITCH.TOTAL ‘SJ 
. TOLERANCE NON-CUMULATIVE— 



^^^-6 SPACES© % PITCKTOTAL-.lfs 
TOLERANCE NON-CUMULATIVE 


uj87MIN 
CUTTER R 


- 6 SPACES PITCH,TOTAL 

TOLERANCE NON-CUMULATlVE 


r^r 


hD 


-27 SPACES ©fills PITCH, TOTAL fiH J 
TOLERANCE NON-CUMULATIVE 

-S SPACES ©i|23 PITCH,TOTAL j’jU 
TOLERANCE NON-CUMULATIVE 





SECTION H-H 


-.406 CH* 
4-PLACES 



SECTION J-J 


-4 SPACES « PITCH.TOTAL ;$°g 
TOLERANCE NON-CUMULATIVE 


-6 SPACES © ;||J PITCH.TOTAL 
TOLERANCE NON-CUMULATIVE 


VIEW B-B 

SCALE:2:I 


unless otherwise sKcmco 

- DIMENSIONS ARE M MCMCS 
TOLERANCES ON 

' FRACTIONS OECNMLS 4 






HEAT TREATMENT 

- iff 

USED ON nwtt WB R- 
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I REVISED PER TDRR 15168 




SECTION D-D 


CUTTER RADIUS - 



.005 MAX ALLOWABLE STEP ABOVE SURFACE f-O- - 
STEP BELOW SURFACE NOT PERMITTED. 



REVISED PER TORR 16534 




l ; !lo .748 | 


IjS25-^—**237 


.015 R MAX PERMISSIBLE- 


•'35 TVP J 
.115 TVP 



VIEW A 



*.0003 MAX . STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA . 

STEP MAY NOT EXTEND TO LEFT OF SURFACE rTn 


.140 DIA 

•?§2oia spotface 



-.005 MAX ALLOWABLE STEP ABOVE 1— B —1 
\STEP BELOW SURFACE NOT PERMITTED 
\ BLEND .I2R WITH .000/S030 R 


BREAK 2 EDGES THIS CiRE At 


-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.000 i .002 TOLERANCE NON CUMULATIVE 


CUTOUT THRU- 


13 EQUAL spaces AT 
I .200±.002 PITCH 
\ TOTAL 2.600 ±.002 

f TOLERANCE 
NON-CUMULATIVE 


.040 y 

.060* *5 ±5 - 
2 PLACES 
BLEND WITH 
.12 R 


4-40 UNC-3B 

SEE NOTE 6 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



125 DIA x. 19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


005 MAX. ALLOWABLE STEP ABOVE SURFACE ^E^T 
STEP BELOW SURfACES NOT PERMITTED. 


SECTION F-F 


NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D-70327 

2. MAT1: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ 

V .729 REF— m -- 

5. all RAOM and FILLETS TO BE ££UNLESS 

OTHERWISE SPECIFIED **- 

6. FINISH:ELECTROLESS NICKEL PLATE ALL OVER PER ND 1002198. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
1 COAT THREADS OF FIND NQI ANO FINO NO.2 WITH MIL- P-8585 
ZINC CHROMATE PRIMER. 

ft MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE ft CENTRALIZE AS SHOWN. 

Si PAINT PER ND 1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

IQ.PAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FIND NO 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
C3G5/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). c 
FIND NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE ^ 
OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY PER NO USING CURING 

METHOD 



/—.005 R MA 

l£1 


-FART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
»i THIS AREA. ELECTRO¬ 
CHEMICAL ETCH J2 HIGH 
CHARACTERS PER ND1002019 
LOCATE CENTRALLY 
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1.813 t- 
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3^-XJ_|_ 


-•I 1.070 


-iJ.lo Rtf 


detail B 


SHOWN WITH FIND NO 3 REMOVED 
SCALE 4/1 


SECTION 6-6 


"I&7IM (FBOM gage POINT)- 



-.015 R MAX PERMISSIBLE 


m\ 


SECTION E-E 




.p a 




-.272 DIA 

CBORE .406 OlA X .142 OEEP 


1 . 1010861-24 

2 1000115-2 

I 1006323-001 


NUT. SELF-CLINCHING _ 

' insert, threaped.self-locking 

' FRAME, TRAY 


-.169 01 A ™ RU 
•0-32UNF-2B THRU 


MANNED SPACECRAFT CENTER 


!•» .005 OlA | 

SEE NOTES 6 47 


SECTION A-A 

2 PLACES 


SECTION B-B 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


XXX±!o05 0*30' < 

THIS P 4A WIN 8 I, 


- DO NOT SCALE THIS OM 
MATERIAL 

SEE NOTE 2 


FRAME, 
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m | SEE NOTE 6 
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! 10 SPACES AT -Iff PITCH | , 14 SPACES AT IfS PITCH I I I 

TOTAL j-|g ' _J I J48 I I TOTAL ]I1| ‘ ^ | J481 

IfTOL NON-CUMULATIVE | | f 82 TOLERANCE NON-CUMULATIVE | P 2 1 


20 SPACES AT -jg PITCH 

r TOTAL 2 «*« ** _ 

2.502 — 

TOLERANCE NON-CUMULATIVE 


19 SPACES AT •" PITCH 
, _ T OTAL 2.373 JZ7 

tTT- 2-377 - 

j TOLERANCE NON-CUMULATIVE 


U-.979-• 

j j .| j p—.875-^ 

P ' CES AT JppITCH I j K) SPACES AT jg PITCH 

p+fns-w 
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.078 1 
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.093 WA 
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I |TOL NON-CUMULATIVE 1 |P 2 | | |TOL NON-CUMULATIVE 


Bfr <sH& (SHfr-®-®:®-© 0"^ 


>-©-©-©-©-@-4^ O—© ®-©~©-|)-®-Q-©-®-( 






ft 


.197 Mi 
CUTTER R 
9 PLACES 



.152 TI J23 pitch TOTAL 1-2481 
.127 ' ^ 1.252 

I TOLERANCE NON-CUMULATIVE 


_ 14 spaces Jr *| 


_ 14 SPACES AT PITC H J 

TOTAL l 7 * 8 “ 

TUTAL 1.752 

TOLERANCE NON-CUMULATIVE 



VIEW B-B 


SECTION H-H 


- 1 

_ ._1.368 _ 

r 1.382 I 







I ! i ! 


_20 SPACES Jo J j§ PITCH_ 

TOTAL 2.498 
2.502 

TOLERANCE NON-CUMULATIVE 


_IS SPACES AT PITCH 

TOTAL I 377 

TOLERANCE NON-CUMULATIVE 


-i tsi 

^ 1.502 

TOLERANCE NON-CUMULATIVE 
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^Tor»L!:g8i » 

TOLERANCE NON-CUMULATIVE 
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SECTION D“D 



.006 MAX ALLOWABLE STEP ABOVE SURFACE 
STEP BELOW SURFACE NOT PEAMTTTEO. 



.EVtSEO PER T PRP >5168 

(fy 6 REVISED PER TORN IBS34 

C REVISED PER TDRR 16692 


_J2 

2 PLACES 
/—.12 R 


2.150 - 

2.130 .748 
I .744 


-i .385 
^ *^.365 

-±L, 


'• o7 ° VTF 

REF • 8 [ 2 I .618 

-*-1.625-*-L237 


>L_L 


.015 R MAX PERMISSIBLE- 


1 :!'5 T,pJ EgT 



.040 JL 
.060^ ^ / 
TYP 30 



-.0003 MAX . STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA . 

STEP MAY NOT EXTEND TO LEFT OF SURFACE l - F-] 


140 OlA 

II8 01A spotface 


VIEW A 

SCALE 2/1 


“060 BLEN0 W,TM 12 


-.005 MAX ALLOWABLE STEP ABOVE l-B-l 
\STEP BELOW SURFACE NOT PERMITTED 
\BLEND »I2R WITH .000/.030 R 


BREAK 2 EDGES THIS SIDE .03 


-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.000 ± .002 TOLERANCE NON CUMULAT 


;g«gx45’±5-- 
2 PLACES 
BLEND WITH 
.12 R 


t?un- 

nn:: 

4-±4 4+4 




rcr 


1 13 EQUAL SPACES at 
I .200±.002 PITCH 
•Aft I T0TAL 2 * 600 ±«002 

-45 2.312 TOLERANCE 
•' I NON-CUMULATIVE 


4*40 UNC-3B 

SEE NOTE 6 



— 030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



005 MAX. ALLOWABLE STEP ABOVE SURFACE )-E-L 
STEP BELOW SURFACES NOT PERMITTED. 


SECTION F-F 


NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. 2KGOA-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005-.015 

. 4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ 729 REF- _ _ _ 

5. all RADII ANO FILLETS tO BE'^UNLESS 

OTHERWISE SPECIFIED ^ 

6. FINISH:ELECTROLESS NICKEL PLATE ALL OVER PER ND 1002198- 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECFIEO THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
■ I COAT THREADS OF FIND NQI AND FIND MX* WITH MIL" P-8585 
ZINC CHROMATE PRIMER. 

t MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

9 . PAINT PER NO 1002110 TYPE II USING 10107*9-1 ALL SURFACES BETWEEN 
VIEWINB PLANE ANO END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

NX PAINT PER NDI002II0 TYPE II USING 10107*9-3 CHARACTER TO BE 
TYPE I PER ND 100212*. CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
(.345/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). q 
FINO NO 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 9 
OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY PER NO USING CURING 

methoo 

It. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



i—.005 R MAX 

Nj | Tx\ 

DETAIL B 


SHOWN WITH FIND NOi 3 REMOVED 
SCALE 4/1 


1*5 DIA x.19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


FOR STEP ONLY 


-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH J2 HIGH 
CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 



U3S-U l 
1.12* 

A .813 i- 
"l *® 11 | 

till-' 


„2.1*0 rE f 

2.»30 


SECTION 6-6 


-it; 7 !2! (FROM GAGE POINT)- 



-.015 R MAX PERMISSIBLE 


SECTION E-E 




-.272 DIA 

CBORE .404 DIA X .142 DEEP 


1010861-24 

1000115-2 

1008523-001 


IO-32UNF-2B THRU 


SEE NOTES • 47 


SECTION A-A 


SECTION B-B 

2 PLACES 


5 *-JW \_ # OIS R MAX PERMISSIBLE 

SECTION C-C 


UNLESS OTHERWISE SPECIFIED 

- OR ’ NSiONS ARE M INCHES 
_ TOURANCES ON 

" FRACTIONS DECWULS ANOLE& , 

5 XX ±.02 i , 
-H- XXX ±.005 0* 30 < 

- 00 NOT SCALE THIS DRAWING , 


NUT, SELF - CLINCHING _ 

INSERT, THPEADEO, SELF-LOCKING 
FRAME, TRAY 


MANNED SPACECRAFT CENTER 


FRAME, 

TRAY 3 

MSA OR AWING NO 

1008523 
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.12 HIGH REF 
MARK1N6 OPTIONAL 



PARTIAL SECTION K-K 


0UC.DIFF AM PL OJC.DIFF AMPL BINARY CURRENT SWITCH 
& PVR & PVR 


INTERROGATOR 


AC.DIFF AMPL OlC.DIFF AMPL 
G/S OUTPUT A PVR 


lTflQT£>JRl*• • 


INTERROGATOR 


PIPA PIPA 

CALIBRATION CALIBRATION 


BINARY CURRENT SWITCH 


AX.DIFF AMPL PULSE TORQUE 
G/S OUTPUT CALIBRATE 


VicW ROTATED 100 


-SURFACE-D-REF 


DO NOT PAINT 
THIS SURFACE 



"OO 5 8 OO 1 * 1 


unn* 1 
ixxxni. 
In:;::?/ 

1 tUTt+n 

l 4--I--^P 


45A3J7 4SA3J6 


45A3J3 45A3J2 


OO 5 13 OO 


WWi t tflil 

19 OO 1 


OO 3 "OO 3 


DO NOT PAINT 
EDGES OF OPENING— 


45A3J9 4SA3J8 


.I2HIGHTYP-' 
SEE NOTE 6 
MARKING 
OPTIONAL 


MARKING VIEWS 


L .08 HIGH TYP 
SEE NOTE 8 
MARKING 
OPTIONAL 

DO NOT PAINT 
THIS SURFACE 


A |~EVI3ED PER TDRR 15168 

(g 0 Revised Pee Tpgg I65S4. 

~C~ REVISED PER TDRR I8G92 w 




.08 HIGH REF 
MARKING OPTIONAL 


SECTION J-J 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARC M MCMES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
± XX ±J32 ± 

DO NOT SCALE THIS DRAWING 
MATERIAL 

HEAT TREATMENT 


iikntation LM MANNED SPACECRAFT CENTER 

~oT£. NAS 9-497 _ HOUSTON. TEXAS _ 

^£§§2! FRAME, 

TRAY 3 

C-K*l 

^ COOE IOENT NO. SIZE NASA DRAWING NO 

.Jr*? 80230 E 1008523 

SCALE | /| WT [SHEET 3 
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SECTION D-D 


.015 R MAX PERMISSIBLE- 


CUTTER RADIUS-V 

r.100 ' 


2.150 A jQTTy 

2.130 .748 

I * 74 « i_ 





.008 max allowable step above surfaceE 
STEP BELOW SURFACE NOT PERMIT TED. 



_J2 

2 PLACES 
y—.12 R 


4 f‘ 


L570 R EF 

/!?/ ' 
_~ 1^.0005 IN/IN 

k,60 . 0 


're 7 ? 1 * 8 } 2 

-*-1.625-*-1.237 

1 _L 



A PEVISEO PER TQRR 1 5168 >-<£ *• ^ 

AT 6 REVISED PER TORt 1*5*4 ** 

--- .tmv HTh, ~ 

@ C REVISED PER TDRR l8fe?2[ oS \^< 

o Raviwtow Status ,5^ 


CUTOUT THRU 


-.0003 MAX . STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA , ■ 

STEP MAY NOT EXTEND TO LEFT OF SURFACE l - F- | 


-SEE NOTE II 


.140 DIA 

IlgoiA spotface 

2 HOLES 


I* 


5°0 IO*iV_ 

r 


.040 JL. } 

.OfeO^^ / 
TYP 30° 

VIEW A 

scale 2/1 


111 

Liu-- 040 

.060 

X 


BLEND WITH .12 R 


-.005 MAX ALLOWABLE STEP ABOVE 1— B —1 
\STEP BELOW SURFACE NOT PERMITTED 
\BLEND .I2R WITH .000/.030 R 



-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 

^ CUTOUT THRU- 


ln.ni 

^fit'll 


ii r :!i8 


— BREAK EDGE THIS SIDE .03 


-SEE DETAIL B 


BREAK 2 EDGES THIS SIDE .03 







nu:: U| 

-T 

\ 

13 EQUAL SPACES AT 


14-f 1 

h&H 

.200±.002 PITCH 


TOTAL 2.600 ±.002 
12 TOLERANCE 

11:::::: 1 

NON-CUMULATIVE 

ill f 

:::::: 1 

i \ "?° _ 

Li-1 


.040,. 4S°+5*- 
.060* 45-5- 

2 PLACES 
BLEND WITH 
.12 R 


4-40 UNC-3B 

SEE NOTE 6 


/ J25-MI- 

EWA-^ h j 

;J| 7 (FROM GAGE P0lNT)-4*-^ 


-.062 ‘“.094 


_J2 

3 PLACES 


^OMMAX. ALLOWABLE STEP ABOVE SURFACE ]-E- ] 
~ STEP BELOW SURRACE8 NOT PERMITTED. 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 




a—.005 R MAX 

|7 ,1 


SECTION F-F 



FOR STEF ONLY 


-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NDIOOEOIt 
LOCATE CENTRALLY 


m 

tol 

Cfiui 

1 -4 I.OW 

L—!:& 


NOTES: | 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4 . UNLESS OTHERWISE SPECIFIED, FINISH 125/ .729 REF- <•_» 

5. ALL RADII ANO FILLETS TO BE $$UNLESS m _ 

OTHERWISE SPECIFIED 

6. FINISH:ELECTROLESS NICKEL PLATE ALL OVER PER NO 100219a 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
I COAT THREADS OF FWO NQI ANO FIND NO.2 WITH MIL- P-8585 
ZINC CHROMATE PRIMER. 

a MARK CHARACTERS BLACK PER MD1002019 EXCEPT SURFACE 0 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN, 
a PAINT PER ND1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE ANO END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

KXPAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND 1002122. CENTRALIZE AS SHOWN, 
li COAT BROACHING TEETH ON FINO NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
(.365/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). C 
FIND NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 
OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER ND USING CURING 

methoo 

If. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATIN6 SURFACE MUST BE CONTINUOUS. 


DETAIL B 

SHOWN WITH FIND NO 3 REMOVED 
SCALE 4/1 


SECTION 6-6 


-IHjtl (FROM GAGE POINT)- 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


-.272 DIA 

CBORE .406 OIA X .142 DEEP 




1010861-24 

IQOOII5-2 

1008523-001 


IO-32UNF-2B THRU 


!•» .005 0IA| 

SEE NOTES 6 47 


SECTION A-A 

2 PLACES 


SECTION B-B 

2 PLACES 


J k.245 \^ 

5 # -JU- ^-.OIS R MAX PERMISSIBLE 

SECTION C-C 


1007855 _ 

NUT ASSY UK 

APPLICATION 


UNLESS OTHERWISE SPECIFIED mmrmt. 

- DIMENSIONS ANE IN INCHES *"*& 

TOLERANCES ON — - 

' FRACTIONS DECIMALS ANGLES MA WN<£^ 

' -H- XXX 1.005 0* 30' CHECAED^ 

- 00 NOT SCALE THIS D AM NING ARR*WAL^ 

_ MATtmAl APPROVAL X 

SEE NOTE 2 

" HUT TREATMENT 


NUT. SELF-CLINCHING _ 

INSERT, ThREADEO, SELF-LOCKING 
FRAME. TRAY 


list of m aterials 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


C0« IOCNT NO SUE 

V'T 80230 E 


1 A iC*i' 


FRAME, 

TRAY 3 

NASA DRAWING NO 

1008523 
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.12 HIGH REF 
MARKING OPTIONAL 



PARTIAL SECTION K-K 


v » 3 /p^fSs * 3 


OUC.DIFF AM PL DX.DIFF AMPL BINARY CURRENT SWITCH INTERROGATOR ff.DIFF AMPL O.C.DIFF AMPL 

& PVR A PVR 6/S OUTPUT A PVR 


•CLTtoe»!P»* • *DPJ«aQCil»TiI*» O0QB«* *T (HUVRi 


XPIPA YPIPA BINARY CURRENT SWITCH INTERROGATOR \ AX.OIFF AMPL PULSE TORQUE 

CALIBRATION CALIBRATION f X X 6/S OUTPUT CALIBRATE XIRIO 


VIEW ROTATED 180 


-SURFACE-D-REF 


00 NOT PAINT 
THIS SURFACE 



oo 3 “OO 


'• o o 3 


* O A 3 * AA 5 * 


'OO 5 OO 


I 234 5 6 

V*+++ti 

A+4+4+5 

lt+++++J 

ItlriH 


45A3J7 45A3J6 


4SA3J3 45A3J2 


O O 

««aHHmmzD**a 

o o 5 13 o o 


DO NOT PAINT 
EDGES OF OPENING 


OO 5 “OO 3 "O 


45A3J9 45A3J8 


.12 HIGH TYP-^ 
SEE NOTE 8 
MARKING 
OPTIONAL 


MARKING VIEWS 


L .08 HIGH TYP 
SEE NOTE 8 
MARKING 

OPTIONAL 


DO NOT PAINT -* 
THIS SURFACE 


| REVISED PER TDRR 15168 


(ft B Revised Pee Tpgg 16534 ***** 

© C REVISED PER TDRR 18 692 *45 y l 
0 RtVlBCD PCRTDQR IB797 ( 





.08 HIGH REF 
MARKIN6 OPTIONAL 


SECTION J-J 


MANNED SPACECRAFT CENTER 


FRAME, 
TRAY 3 


^ KASA DWAWWio mj 

80230 E l 1008523 
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SECTION D-D 


CUTTER RADIUS - 



.005 MAX ALLOWABLE STEP ABOVE SURFACERT 
STEP BELOW SURFACE NOT PERMITTED. 


REVISED PER T DRR 15168 

6 RE VISED PEE TQgg IB5>4 

~ REVISED PER TDRR ia692|%V ' 
D Rs.v i«iaw Status Ch A»*®6cfe^ 
"jr" REVISED PER TDRR 21520 V:« 


_J2 

2 PLACES 
/—.12 R 


:U8r r 


.015 R MAX PERMISSIBLE- 


2.150 - 

2.130 .748 
, .746 





-i-lA25-^-'- 


-.0003 MAX. STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA , 

STEP MAY NOT EXTEND TO LEFT OF SURFACE FT-n 


140 DIA 

||gDIA SPOTFACE 
2 HOLES 


:8^ ? 

TYP 30° 


VIEW A 

SCALE 2/1 


JW-g 4 ° BLEND WITH .12 R 

jl' 


-.005 MAX ALLOWABLE STEP ABOVE B —1 

\STEP BELOW surface NOT permitted 
BLEND *I2R WITH .000^030 R 



-5 EQUAL SPACES AT .200 ± .002 PITCH \ 11 

TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 25—41 W- 

m 

^ _ CUTOUT THRU-v -I _1-J-rl 


-BREAK EDGE THIS SIDE .03 


-SEE DETAIL B 


EDGES THIS SIDE .03 


-CUTOUT THRU 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


1 + 


.04° .,0^.0 

.060 X 45 
2 PLACES 
BLEND WITH 
.12 R 


_ _ \ 3.010 

1 13 EQUAL SPACES AT ? 9 90 
\ .200±.002 PITCH 

r 1 total 2.600 ±.002 

-145 2.312 TOLERANCE 

l NON-CUMULATIVE 


4*40 UNC-3B 

SEE NOTE 6 


:o°£"^n 



4.260 
3.700 R , EF 


-.125 DIA x.19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


.WJ I / \ ' A 

SEE VIEW A—' | 

(FROM GAGE POINT)— 


-062 *—.094 


_J2 

3 PLACES 




"DOS MAX. ALLOWABLE STEP ABOVE SURFACE )-E - ~1 
" STEP BELOW SURFACES NOT PERMITTED. 


-.062 X 45° TVP 


FOR STEP ONLY 


"‘.IS 0IA 84 m0lES 


SECTION F-F 



NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D- 70327 

2. MAT L: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA ] 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4 . UNLESS OTHERWISE SPECIFIED, FINISH 125/ .729REF-* __ 

5. ALL RADII AND FILLETS TO BE‘^UNLESS _ 

OTHERWISE SPECIFIED 

6. FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER ND I002I9B. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
X COAT THREADS OF FIND NOLI AND FIND N0.2 WITH MIL" P-8585 
ZINC CHROMATE PRIMER. 

* MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN. 

• PAINT PER NO 1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE ANO END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF RAINT. 

10. PAINT PER N0I002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TTPE I PER NO 1002122. CENTRALIZE AS SHOWN. 

II COAT BROACHING TEETH ON PINO NO 3 WITH MIL-P - 8585 ZINC CHROMATE PRIMER 
* (365/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). g 
FIND NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 
OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 1002126 USIN6 CURING 

method m 

It.AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 


<—.005 R MAX 
I—-^DIA-J 

—:S? o,A L — 

DETAIL B 

SHOWN WITH FIND NO 3 REMOVED 
SCALE 4/1 


-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NOI0020I9 
LOCATE CENTRALLY 




J.et3 \t 

1.625 -^ 

1.623 

-•( I.OTO 

_2.»30 REF- 
2.130 


SECTION 6-6 



.015 ft MAX PERMISSIBLE 


SECTION E-E 


-.272 DIA 

C BORE .406 DIA X .142 DEEP 




^1010861-24 
' IOOOII5-2 
1006523-001 


IO-32UNF-2B THRU 
82° ±I°CSK, jggDIA 
!♦ .005 OIA") 

SEE NOTES G 47 


SECTION A-A 

2 PLACES 


SECTION B-B 


01 5 R MAX PERMISSIBLE 

SECTION C-C 


UNLESS OTHERWISE SRECIFIEO 

- DIMENSIONS ARE M MCMCS 

TOLERANCES ON — *» 

' FRACTIONS DECIMAL ANGLES 

■ -N- xxx ±.005 o* 30' checked: 

- 00 NOT SCALE THIS DRAWING APPROVAL. 


(FINAL FINISH 

1 SEE NOTE 6 




NUT. SELF-CLINCHING 
' INSERT. THREAOEO, SELF-LOCKING 
" FRAME, TRAY ~ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

FRAME, 

TRAY 3 

COOE ©ENT NO. I SUE NASA DRAWING NO 

30230 E 1008523 
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1. interpret or awing in accordance with standards 

PRESCRIBED BT MIL-0-70327 

2. MAT'l: ASTM N0.ZKG0A-T5 MAGNESIUM ALLOT PER 00-M-3IA 
S. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ 

5. ALL RADII AND FILLETS TO BE'$jjUNLESS 
OTHERWISE SPECIFIED 

G.FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NDI002ISS. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 1 
t COAT THREADS OP FINO NO I AND FIND NQ.E WITH NIL- P-GBS5 
ZINC CHROMATE PRIMER. 

Gl MARK CHARACTERS BLACK PER ND 1002015 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

S. PAINT PER IN) 1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

KXPAINT PER NDI002II0 TYPE II USING IOI072S-3 CHARACTER TO 
TYPE IPER ND 1002122. CENTRALIZE “ 


SECTION E-E 


II COAT BROACHING TEETH ON FINO NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
’ C3G5/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). 
FINO NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 
OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY PER NO USING CURING 

METHOO 




L K)-32UNF-2B THRU 


82* ±I*C*K, -'“DtA 


.005 OIA~i 
SEE NOTESS 47 



272 DIA 

CBORE .406 DIA X .142 OEEP 


SECTION B-B 

2 PL AC Cl 


s* JUT 
SECTION C-C 


,015 R MAX PERMISSIBLE 


| MATERIAL 

SEE NOTE 2 
I ncat treatm e n t- 


1010861-24 


IOOOII5-2 


1006323-001 


NUT. SELF-CLINCHING 


INSERT. THREAPED, SELF-LOCKING 


FRAME. TRAY 


LOT OF RMTEWAU 






MANNED SPACECRAFT CENTER 


FRAME, 
TRAY 3 




1008523 


SEE NOTE 6 
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SECTION D-D 



-.005 MA X ALLO WABLE STEP A80V 
SURFACE Pp-T STEP BELOW 
SUBPACE NOT PERMITTED 



CUTTER RADIUS 


^ .31 

^ .y 

.no _ 

.096* r 


2.150 — 

2.130 .748 
, .746 


1.07° t at? 

REF • 8 [ 2 
-*-Ufil25-*-»'237 


,<S5 R MAX PERMISSIBLE - 


.140 DIA 

g 01A SPOTFACE 
2 HOLES 



-.0003 MAX. STEP BELOW AOJACENT SURFACE PERMISSIBLE 
FOR SHA OEO AR EA. STEP MAY NOT EXTEND TO LEFT OF 
SURFACE l-F-1 


TYP 30° 


VIEW A 


-005 MAX ALLOWABLE STEP ABOVE 
v STEP BELOW SURFACE NOT PERMITTED 

\blend .12 r with -gggR 


-5 EQUAL SPACES AT.200 ±.002 PlfCH 
TOTAL 1.000 ±J002 TOLERANCE NON CUMULATIVE 

CUTOUT THRU-> 


-BREAK EDGE THIS 
SIDE .03 


BREAK) 2 EDGES THIS SIDE .03 


-SEE DETAIL] B 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


^CUTOUT THRU 


u 

::Un 


^—45* 

2 PLACES 


2 PLACES 
BLEND WITH 
.12 R 


H PACES AT 
l PITCH 
00 ±.002 
\NCE 
IULATIVE 

. 1^.0 

S 1 — 

I 

V SEE NOTE 6 S 



JJP 


-.203 R 
3 PLACES 


1.580 
I.42S I 


vrg 

SAGE POINT)- * * 




.094- 

kl2 

3 PLACES 



*j§[ (FROM GAGE POINT) 


-.IS R 
2 PLACES 


-»gj DIA 84 HOLES 


SECTION F-F 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZKG0A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS AND BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ .. 

5. ALL RADI! ANO FILLETS TO BE ‘j^UNLESS 
OTHERWISE SPECIFIED 

€. FVfSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002IBB 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING.SPECIFIED THICKNESS NOT 
REQUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS 
THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO.I SI FIND N02 WITH MIL-P-GGGG WET 
ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NDI0020IG EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002018 
ALL CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN. 

9. PAINT PER NDI002II0 TYPE H USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLAN AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 

KX PAINT PER NDI002II0 TYPE H USING 1010729-3 CHARACTER TO BE 
TYPE I PER NO1002122 CENTRALIZE AS SHOWN. 

II.COAT BROACHING TEETH ON FINO N0.3 WITH MIL-P-8585 ZINC 
CHROMATE PRIMER 065/.3B5 OIA OF HOLE MUST BE FREE OF PRIMER 
AFTER NUT INSTALLATION). FINO N0l3 SHALL BE ASSEMBLED TO FINO 
NO.I WITH AN INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED 
NUT IN TRAY PER NO USING CURING METHOD 




-.005 MAX ALLO WABLE S TEP 
ABOVE SURFACE f-EH ■ STEP 
BELOW SURFACE NOT PERMITTED 


j -.005 R MAX 

L_.365 W a_J 

4-t-k 

—•1.253 01 A r 


DETAIL B 


ETC U 

-.082 X 45° TYP ‘cqA 


y*|4e * 45 ° TV * FOR STEP 

II ONLY 

00 NOT PLATE THIS SURFACE 


—.125 DIA X .19 DEEP I 
2 PLACES FOR B 
MACHINING LOCATION 


- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THISAREA ELECTRO¬ 
CHEMICAL ETCH..12 HIGH 
CHARACTERS PER NO - 
1002019 LOCATE CENTRALLY 


\m 

‘ *Tl 

L-M32-J 


-•i 1.070 





SECTION G~G 

SCALE, t/l 


SHOWN WITH FINO NQ 3 REMOVED 
SCALE 4/ I 


SI7IG5 (FROM GAGE POINT)- 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


.186 m . _ 

.190 0,4 “ 

< 100 * x 10 J 


-.272 OIA 

CBORE .408 DIA X .142 DEEP 




1 1010861 -24 _ 

2 IOOOII5-2 _ 

I 1008524-001 

QfTY PART OR 

BCQp IOCNTIFYINS NO. 


I0*32UNF-2B THRU 


I UNLESS otherwise specified 


WMrnUMKNTATION LAO 


NUT. SELF-CLINCHING _ 

INSERT, THREADED, SELF-LOCKING 
FRAME. TRAY__ 


MANNED SPACECRAFT CENTER 


| .005 OIA I 

SEE NOTESG87 


SECTION A-A 


SECTION B-B 

2 PLACES 


5*-JU ^—.013 R MAX PERMISSIBLE 

SECTION C-C 


XXX*l oQ5 0* 30' CHECRcft 

*LE THIS oSMWIWB 


1007334 

NEXT ASSY I USED ON APPLICABLE 
APPLICATION PASH NO. 

THE ASSEMBLY PART NUMBER IS THE DRAWING 
NUMBER AND THE DASH NUMBER THAT APPLIES 


00 NOT SCALE THIS OR* 
MATERIAL 

. SEE NOTE 2 


72.-/-Pp' 


FRAME, 

TRAY 4 

NASA ORRWMG NO. 

1008524 
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SECTION D-D 



005 MAX ALLO WABLE STEP ABC 
SURFACE pD-j STEP BELOW 
SURFACE NOT PERMITTED 



4 T 


2.150 

2.130 .748 
, .748 


'• 07 ° a; ; 

REF • 8 ' 2 

-*-IA25-L'.237 


.015 R MAX PERMISSIBLE- 






.140 DIA 
..ifgDIA SPOTFACE 
2 HOLES 


0003 MAX. STEP BELOW ADJACENT SURFACE PERMISSIBLE 
FOR SHA DED AR EA. STEP MAY NOT EXTEND TO LEFT OF 
SURFACE I - F- I 


VIEW A 


-005MAX ALLOWABLE STEP ABOVE EQ 
\STEP BELOW SURFACE NOT PERMITTED 
\BLEND .12 R WITH -gOjjR 


BLEND WITH .12 R 


-5 EQUAL SPACES AT .200 ±.002 PltCH 
TOTAL I.000±J002 TOLERANCE NON cumulative 


CUTOUT THRU- 


.040* 

.060 X45±5 ~ 
2 PLACES 
BLEND WITH 
.12 R 


Iff 

11©®+ +-®^‘ 


\ 3.010 

13 equal SPACES at 2,930 
.200±.002 PITCH 
TOTAL 2.600 ±.002 
TOLERANCE 
NON-CUMULATIVE 


.4-40 UNC “ 3 
SEE NOTE 6 



030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



4.260 
3.700 R , EF 



16 R 
2 PLACES 


SECTION F-F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0*70327 

2. MAT L: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ 

5w ALL RADII ANO FILLETS TO BE "j^UNLESS 
OTHERWISE SPECIFIED 

6. FMSM ELECTROLESS NICKEL PLATE ALL OVER PER NDI002IBS 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING.SPECIFIED THICKNESS NOT 
RCOUIRED IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS 
THROUGH EACH HOLE 

7 COAT THREADS OF FIND NO. I ft FIND NO 2 WITH MIL-R-SS85 WET 
ZINC CHROMATE PRIMER 

5. MARK CHARACTERS BLACK PER ND1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 
ALL CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN. 

9. PAINT PER NDI002II0 TYPE H USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLAN AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 

KX PAINT PER N0IOO2IIO TYPE 31 USING 1010729-3 CHARACTER TO BE 
TYPE I PER NO1002122 CENTRALIZE AS SHOWN. 

I?.COAT BROACHING TEETH ON FIND NO.3 WITH MIL-P-9585 ZINC 
CHROMATE PRIMER C365/.385 DIA OF HOLE MUST BE FREE OF PRIMER 
AFTER NUT INSTALLATION). FIND NQ 3 SHALL BE ASSEMBLED TO FINO 
NO.I WITH AN INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED 
NUT IN TRAY PER NO USING CURING METHOO 





.005 MAX ALLO WABLE STEP 
ABOVE SURFACE PEH STEP 
BELOW SURFACE NOT PERMITTED 


j-JOOS R MAX 
U- ,365 DIA-J 

—H 2 53 D,A r— 

DETAIL B 


- 00 NOT PLATE THIS SURFACE 


575 U "*’ 
FOR STEP 
ONLY 


-.125 DIA X .19 DEEP II 
2 PLACES FOR | 
MACHINING LOCATION 



- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
INTHISAREA ELECTRO¬ 
CHEMICAL ETCH..12 HIGH 
CHARACTERS PER NO - 
1002019 LOCATE CENTRALLY 




-•I 1.070 

-i.\!o * EF ' 



SECTION G-G 

SCALE 2/1 


SHOWN WITH FINO NQ3 REMOVED 
SCALE 4/I 


,1*7,'ft (FROM GAGE POINT)- 



-.015 R MAX PERMISSIBLE 


m\ 


SECTION E-E 


:l!o D '* — 
cwwo-»;!fg. 




IO-32UNF-2B THRU 
82° ±I°CSK, jIlDIA 
|-ft- .005 OlX"l 
SEE NOTES 6 A? 



-.272 DIA 

CBORE .406 DIA X .142 DEEP 


1010861 -24 
IOOOII5-2 
1008524-001 


NUT, SELF-CLINCHING _ 

INSERT, THREADED, SELF-LOCKING 
FRAME. TRAY _ 


MANNED SPACECRAFT CENTER 


SECTION A-A 


SECTION B-B 


SECTION C-C 


.015 R MAX PERMISSIBLE 


J ntcwm drawn C 

-4- XXX ±1005 0 # 30'| 

DO NOT SCALE THIS WWWN6 _I APPROVAL 


12. AFTER PLATING. ROUGHENING OF THE SURFACES TO BE ENCAPSULATED IS 
PERMITTED. PLATING SURFACE TO BE CONTINUOUS. 


1 , „j /T 80230 E 

1“ *»»»«.ni i/i «i 


FRAME, 

TRAY 4 

NASA DRAWING NO 

1008524 


5 


2 

















































































































































































SECTION D-D 



'.005 MAX ALLO WABLE STEP ABOVE 

surface r~D~I • step below 

SURFACE NOT PERMITTED 



.•iso-r 


2.150 - 

2.130 .748 
I .748 


1 * 8 ' 2 

-A—1^25-1—1.237 - 



_ A REVISED pep TQRR 15166 

^ B REVISED PER TDRR 18692 

RiviSED PER TDRR 21520 


CUTOUT THRU 


.015 R MAX PERMISSIBLE- 



.140 DIA 
•HR 01A SPOTFACE 


-.0003 MAX. STEP BELOW ADJACENT SURFACE PERMISSIBLE 
FOR SHADED AREA. STEP MAY NOT EXTEND TO LEFT OF 
SURFACE i-F- 1 


VIEW A 

SCALE 2/1 


-005 MAX ALLOWABLE STEP ABOVE PITH 
vSTEP BELOW SURFACE NOT PERMITTED 
\BLEND .12 R WITH *g§j}R 


-5 EQUAL SPACES AT .200 ±.002 PlfCH 
TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 


"040 w 45°>5°_ 
.060* 

2 PLACES 
BLEND WITH 
.12 R 


I uttii 

tutn 

un;u 


13 EQUAL SPACES AT 
.200±.002 PITCH 
TOTAL 2.600 ±.002 
TOLERANCE 
NON-CUMULATIVE 


.4-40 UNC ” S 
SEE NOTE S 



030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



4.260 

3.7oo r 


16 R 
2 PLACES 


ills 0I * 84 H0LES 


SECTION F-F 


. INTERPRET DRAWING in accordance WITH stanoards 
PRESCRIBED BY MIL-0-70327 

MAT'l: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

L REMOVE BURRS AND BREAK SHARP EOGES .005-.015 

i. UNLESS OTHERWISE SPECIFIED. FINISH 125/ ^ 

k. ALL RADII ANO FILLETS TO BE’j^UNLESS 
OTHERWISE SPECIFIED 

5. FMSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002ISS 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING.SPECIFIED THICKNESS NOT 
RCQUIRED IN ALL HOLES ASLONG AS PLATING IS CONTINUOUS 
THROUGH EACH HOLE 

r. COAT THREADS OF FIND NO. I B FIND NO 2 WITH MIL-P-8588 WET 
ZINC CHROMATE PRIMER 

l. MARK CHARACTERS BLACK PER ND1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 
ALL CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN. 

>. PAINT PER NDI002II0 TYPE II USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLAN AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 

). PAINT PER NDI002II0 TYPE H USING 1010729-3 CHARACTER TO BE 
TYPE I PER NO1002122 CENTRALIZE AS SHOWN. 

I• COAT BROACHING TEETH ON FIND NO.3 WITH MIL-P-8585 ZINC 
CHROMATE PRIMER C365/.385 DIA OF HOcE MUST BE FREE OF PRIMER 
AFTER NUT INSTALLATION). FINO NQ 3 SHALL BE ASSEMBLED TO FINO 
NO I WITH AN INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED 
NUT IN TRAY PER NO 1002126 USING CURING METHOD V 




.005 MAX ALLO W; 

ABOVE SURFACE f-E-1 . STEP 
BELOW SURFACE NOT PERMITTED 


j -.005 R MAX 

.365 

^.385 

__..250 mA __ 

—•1.253 °' A r— 

DETAIL B 


/ (— 00 NOT PLATE THIS SURFACE 


• 595 DM 
575 um. 

FOR STEP 
ONLY 


-125 DIA X .19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 



- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THISAREA ELECTRO¬ 
CHEMICAL ETCH..12 HIGH 
CHARACTERS PER ND - 
I00L0I9 LOCATE CENTRALLY 


irii 


_2.'50 REF 
2.130 


SECTION G-G 

SCALE, t/1 


SHOWN WITH FINO NQ3 REMOVED 
SCALE 4/ I 


!HJ!! (FROM GAGE POINT)- 



-.OIS R MAX PERMISSIBLE 


SECTION E-E 




-.272 DIA 

CBORE .406 DIA X .142 DEEP 


1010861-24 
1000115 -2 
1008524-001 


IO-32UNF-2B THRU 


.005 DIA | 

SEE NOTES 8 AT 


SECTION A-A 


SECTION B“B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


_ UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES ' NSJ 

" TOLERANCES ON — » 

■ FRACTIONS ^DECIMALS ANCLES £****£ 

-A- XXX i.OOb 0 r 30' CHECKEbi 

- DO NOT SCALE THIS DRAWING APPROVAL 


NUT, SELF-CLINCHING _ 

' INSERT. THREADED. SELF-LOCKING 
' FRAME. TRAY_ 


MANNED SPACECRAFT CENTER 


It. AFTER PLATING. ROUGHENING OF THE SURFACES TO BE ENCAPSULATED IS 
PERMITTED. PLATING SURFACE TO BE CONTINUOUS. 


1007534 _ 

NEXT ASSY USED ON APPLICABLE 

APPLICATION DASH NO. 

THE ASSEMBLY PART NUMBER IS THE DRAWING 
NUMBER AND THE DASH NUMBER THAT APPLIES 


80230 E 

L SCAH I / I ~ WT 


FRAME, 

TRAY 4 

NASA DRAWING NO 

1008524 


* 


5 


4 


3 


2 





















5 


3 
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A |REVISED PER T DkP I5I6& 

B REVISED PER TDRR I5c92 «s | 
~~Q REVISION STATUS CH^kGCP 


- 19 EQUAL SPACES AT —\ 
.125 ±002 PITCH TOTAL > 
2.375±.002 TOLERANCE 
NON-CUMULATIVE 


-10 EQUAL SPACES AT 
.125± 002 PITCH TOTAL 
1.250± 002 TOLERANCE 
NON-CUMULATIVE 


-14 EQUAL SPACES AT 
.125±.002 PITCH TOTAL 
1.750 ± 002 TOLERANCE 
NON-CUMULATIVE 


» 20 EQUAL SPACES AT 
.125 ± 002 PITCH TOTAL 
2500±002 TOLERANCE 
NON-CUMULATIVE 


°o?s 0IA ^\ 
184 PLACES N 

061 DIA —v 
.063 D,A ^v 

24 PLACES N 
■ 183 niA 

.187 \ 

C'BORE .302 OIA X 
FAR SIDE 
36 PLACES 


-.062 
6 PLACES 


.152 

.148 

12 PLACES 


-K> EQUAL SPACES AT 
.125 ± 002 PITCH TOTAL 
1.250 ± 002 TOLERANCF 
NON-CUMULATIVE 


-.062 R 
12 PLACES 



.203 R- 
2 PLACES 


19 EQUAL SPACES AT —' 
,I25± .002 PITCH TOTAL 
2.375± 002 TOLERANCE 
NON-CUMULATIVE 


-12 EQUAL SPACES AT 
.125± 002 PITCH TOTAL 
1.500±.002 TOLERANCE 
NON-CUMULATIVE 





-10 EQUAL SPACES AT 
,I25± .002 PITCH TOTAL 
1.250 ± 002 TOLERANCE 
NON-CUMULATIVE 


VIEW B-B 


-19 EQUAL SPACES AT 
125 ± 002 PITCH TOTAL 
2.375± 002 TOLERANCE 
NON-CUMULATIVE 


-.219 DIA 
3 PLACES 


-.406 DIA 
3 PLACES 


UNLESS OTHERWISE SPECIFIED 

- DIMENSIONS ARC M INCHES 
_ TOLERANCES ON 

' FRACTIONS DECIMALS 4 

- ’ * 


.160 

3 PLACES 


FRACTIONS X «CIMA£ ANGIES 

* *^XXX±!o05 o* 30' cmccaecGs: 

00 NOT SCALE THIS DRAWING .cpy/u £*/ 

MATERIAL 


MANNED SPACECRAFT CENTER 

HOUSTON TEXAS_ 

FRAME. 
TRAY 4 


SECTION H-H 


ll (sJ , p4u ■ L t00t t** 1 *> 

80230 E 

.Ult-JUlW KAu'ITi « 


1008524 


APPLICATION 
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REVISK 




SECTION D-D 



-.005 MA X ALLO WABLE STEP ABCN 

surface f-o-l . step below 

SURFACE NOT PERMITTED 



CUTTER RADIUS 


. 31 

.110 _ ^ 
•os<f r 


2.150 -- 

2.130 .748 
I .744 


X 


.<S5 R MAX PERMISSIBLE - 



J_!---XL-L-I- 

:!8"* J kl°ol ^« 9 . 



CUTOUT THRU 


.140 OIA 
||g°IA SPOTFACE 

2 HOLES 


-.0003 MAX. STEP BELOW ADJACENT SURFACE PERMISSIBLE 
FOR SHA DED AR EA. STEP NAY NOT EXTEND TO LEFT OF 
SURFACE 1 - F -~1 


VIEW A 

SCALE 2/1 


-OOSMAX ALLOWABLE STEP ABOVE PIT! 
v STEP BELOW SURFACE NOT PERMITT *D 
\BLEND .12 R WITH -gggR 


-BREAK EDGE THIS 
SIDE .03 


.040- 

,OG0 X 4y±5r - 
2 PLACES 
BLEND WITH 
.12 R 


+ + + + + + 


-5 EQUAL SPACES AT.200 ±.002 PltCH 
TOTAL 1.000 ±J0Q2 TOLERANCE NON CUMULATIVE 

, „ CUTOUT THRU-> 


13 EQUAL SPACES AT 
.200±.002 PITCH 
TOTAL 2.G00 ±.002 
TOLERANCE 
NON-CUMULATIVE 


- BREAK 2 EOGES THIS SIDE .03 


-SEE DETAIL! B 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


^CUTOUT THRU 


N-45* 

2 PLACES 



» HI? 

3.700 , 


-.203 R 

S PLACES 


I.SSO 
I.42B I 


’- : .3»0 

.4-40 UNC- 3 
SEE NOTE B 


-♦Jg DIA 84 HOLES 


■4 0 

I GAGE POINT)- V * 





£|( (FROM GAGE POINT) 


-.18 R 
2 PLACES 


SECTION F-F 


N0TE ^\ INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327 _ M 

2. MAT LI ASTM NO. ZKG0A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ ^ 

5. all RADII ANO FILLETS TO BE'^UNLESS 

otherwise specified 

6. F9BSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002IBB 
DIMENSIONS ANO FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING.SPECIFIED THICKNESS NOT 
REQUIRED IN ALL HOLES AS LONG AS PLATING IB CONTINUOUS 
THROUGH EACH HOLE 

7. COAT THREAOS OF FIND NO. IB FIND NO 2 WITH MIL-P-8B85 WET 
ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NO 1002018 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND I0020IB 
ALL CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN. 

9. PAINT PER NDI002II0 TYPE I USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLAN AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 

NX PAINT PER N0I002II0 TYPE TL USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND1002122 CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FIND NO. 3 WITN MIL-P-8585 ZINC 
CHROMATE PRIMER (365/.3B5 DIA OF HOLE MUST BE FREE OF PRIMER 
AFTFR NUT INSTALLATION). FINO NQ 3 SHALL BE ASSEMBLED TO FIND 
i WITH AN INSTALLATION FORCE OF 1500 TO 2000 LBS, EMBED 
NUT (N TRAY PER NO USING CURING METHOO 




-.0<X> MAX ALLO WABLE S TEP 
ABOVE SURFACE PeH . STEP 
BELOW SURFACE NOT PERMITTED 


^—.005 R MAX 
L »365 qia - 

— 2 S0 01A — 
—•^253^1*- 


DETAIL B 


,12 /JL 

3 PLACES ///y 

.030 


* 45# JyP ‘former 
00 NOT PLATE THIS SURFACE 


-.125 OIA X .19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THISAREA ELECTRO¬ 
CHEMICAL ETCH..12 HIGH 
CHARACTERS PER ND - 
1002019 LOCATE CENTRALLY 


mu 

+Tl 

L-MS-J 


-4 1.070 
-IjIo BEf - 


SECTKW G-6 


SHOWN WITH FINO NQ3 REMOVED 
SCALE 4/ I 


(FROM GAGE POINT)- 



015 R MAX PERMISSIBLE 


SECTION E-E 


.186 rv. a _ 

.190 *** 

xK»*x;|f§ y 




I0-32UNF-2B THRU 


|-» .005 DIA 1 
SEE NOTESB AT 


SECTION A-A 


SECTION B“B 

2 PLACES 


-.272 DIA 

CBOAE .408 OIA X .142 DEEP 


3*-JU R MAX PERMISSIBLE 

SECTION C-C 


_ UNLESS OTHERWIS E SMCWED 
* DIMENSIONS AM M MCHU 
" TOLERANCES ON 


1 1010661 -24 

2 IOOOII5-2 

I 1008524-001 
OTY AART OK 


NMJWUMCNTATIOM lm 


NUT. SELF-CLINCHING _ 

INSERT, THREADED, SELF-LOCKING 
FRAME. TRAY__ 


MANNED SPACECRAFT CENTER 

HOUSTON. TOM 


XXX ±.005 0*30' 

'M THM OftMMNQ_AWWWAL 


I007S34 I - 

NEXT ASSY 1 USED ON APPLICABLE 
APPLICATION DASH NO. 

THE ASSEMBLY PART NUMBER 6 THE ORNtfMG 
NUMBER ANO THE DASH NUMBER THAT APPLES 


‘ 00 NOT SCALE THIS ORA 
- MATERIAL 

SEE NOTE 2 




FRAME, 

TRAY 4 

NAAA O RA WWNC no. 

1008524 


■ ~rr , j 
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II 
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SECTION D-D 



jOOS max. allowable step above surface 1 
STEP BELOW SURFACE NOT PERMITTED 



_.385 _-OOO p 

.365 /- J0 \5 " 


2.150 A xa*typ^ 

2.130 .748 * 30 

I .^6 4 


I /USTO "| f 




■N.0065 in/in| 


.015 R MAX PERMISSIBLE- 


-1 

v \ r 



-.06 R TYP 
4 PLACES 


_.00O p typ 
.030 R TVP 


.140 DIA 
'ito 01 A SPOTFACE 
2 HOLES 




VIEW A 

scale 2/1 


. 4 EQUAL SPACES AT .125 ±.002 
PITCH TOTAL.500 ± 002 

TOLERANCE NON-CUMULATIVE 


U .040 
.060 


BLEND WITH .12 R 



094R MAX PERMISSIBLE 


0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA. S TEP MA Y 
NOT EXTEND TO LEFT OF SURFACE f~F~~] 


BREAK EDGE THIS SI0E.O3 


-8EQUAL SPACES AT. 125 ±.002 PITCH 
TOTAL 1.000 ±.002 TOLERANCE NON CUMULJ 


L DIA 45 HOLES 


ST » EQUAL S^CES AT 
IS 1 .200 ±002 PITCH TOT/ 

I 1.800 ±002 

. ' TOLERANCE 

L9,z NON-CUMULATIVE 


.040 ¥ 

.060* 4515 ~ 
2 PLACES 
BLEND WITH 
.12 R 


5 EQUAL SPACES *—— 

AT .200±.002 PITCH 
TOTAL 1.0001002 
TOLERANCE NON-CUMULATIVE 
. ^.430 

m r .400 



030 R MAX PERMISSIBLE 
ONE PLACE ONLY 




;}§/ gage P0W4T 


section F-F 



NOTES* 

1. INTERPRET OR AWING IN ACCORDANCE WITH STANDAROS 
PRESCRIBED BY MIL-D-70327 

2. MATl: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES OOS-.OI5 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ % 

5. ALL RAOII ANO FILLETS TO BE ^UNLESS _ 

OTHERWISE SPECIFIED P 

6 FINISH: ELECTROLESS NICKCL PLATE ALL OVER PER NDI002I98 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN6 PLU6 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO IB FIND NQ.2 WITH MIL-P-8585 WET ZINC 
CHROftlATE PRIMER 

l MARK CHRACTERS BLACK PER ND100200 EXCEPT SURFACE D. AFTER PLATING 
ELECTRO CHEMICAL ETCH PER ND 1002018 ALL CHARACTERS ON SURFACE D 
CENTRALIZE AS SHOWN. 

GlPAINT PER ND1002110 TYPE || USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

10. PAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTERS 70 

.BE TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
C365/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTULLATION). 

FINO NO.3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE OF 
1500 TO 2000 LBS. EMBED NUT IN TRAY PER ND USING CURING METHOD. 

IZ.AFTER PLATING. ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



SECTION G-G 

SCALE 2/1 


r-.OOS R Mi 

FH 


l -XJ-1-L \ \ 

U 


DETAIL B 


-BREAK 2 EDGES THIS SIDE .OS 


W5DIM t 
*75 FOR 
STEP ONLY 


.125 DIA X .19 DEEP 2 PLACES 
FOR MACHINING LOCATION 


- PART NO. AND OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA ELECTRO-CHEMICAL 
ETCH .12 HIGH CHARACTERS PER ND 1002019 
LOCATE CENTRALLY 
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-•t l.OTO 

-!j 30 Rtf ' 


SHOWN WITH FIND Na 3 REMOVED 
SCALE 4/1 



-.015 A MAX PERMISSIBLE 


SECTION E-E 




-.272 DIA 

CBOAE .406 DIA X .142 DEEP 


1010861-24 

IOOOII5-2 

1006525-001 


-;!||dia THRU 
•0-32UNF-2B THRU 
82* ±1° CSK, ‘iIjDIA 
1 4- -005 OIA~| 

SEE NOTES G A? 


NUT. SELF-CLINCHING _ 

' insert, threaped,SELF-LOCKING 
' FRAME, TRAY 


MANNED SPACECRAFT CENTER 


SECTION A-A 

2 PLACES 


SECTION B-B 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


TOURANCES ON _ 

FRACTIONS 0CCMA1S ANGUS 

-a- 
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SECTION D-D 



J0O5 max. allowable step above surface 
STEP BELOW SURFACE NOT PERMITTED " 



A RE/ISED S ER TDRR 1 3692 

~B~ REVISED PER TDRR ZI52S 


0^ 

1 t_ 


.385 _ r 000 R 

.365 /- JO 15 


.015 R MAX PERMISSIBLE- 


ilso .tab ♦ 

i ♦ -<_l 


;|t?TVP J I™ 


V 

1^.0065 iwTinI 


l_ 


B 



CUTOUT THRU 


.06 R T YP 
4 PLACES 


're? * 8 ! 2 t .«8 

-t-L 625 -«-l. 237 -t- 


,140 DIA 

||gDIA SPOTFACE 
2 HOLES 


_.000 p XYP 
.030 R 



TYP 30° 


VIEW A 


. 4 EQUAL SPACES AT .125 ±.002 
PITCH TOTAL.500 ±.002 

TOLERANCE NON-CUMULATIVE 


»-.477'*t V 

U X>4 0 
.06 0 


BLENO WITH .12 R 



094 R MAX PERMISSIBLE 


0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA. S TEP MA Y 
NOT EXTEND TO LEFT OF SURFACE f-F-J 


BREAK EDGE THIS SIDE .03 


-0EQUAL SPACES AT.125 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON CUMULATM 


n 

m 


.040* 44^< g 
.060 X 45 ±5 - 

2 PLACES 
BLEND WITH 
.12 R 


5 EQUAL SffcCES- 

AT .200*.002 PITCH 
TOTAL 1.0001.002 
TOLERANCE NON-CUMULATIVE 
_ _ .430 

•m r .*00 


“l073 D,A WHOLES 


XT' 9 EQUAL SPACES AT 
l« 1 .200 1.002 PITCH TOT! 
\ 1.8001002 

'„ TOLERANCE 

‘- 912 NON-CUMULATIVE 


^♦4-40 UNC-Si 
SEE NOTE 6 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 




1 P 


SECTION F-F 



SECTION G-G 

SCALE 2/1 


1 —.005 R MAX 

17 | 1 

DETAIL B 


-BREAK 2 EDGES THIS SIDE .OS 


L-.ms dim f 

4S° TYP * 575 r0R 
45 nr STEP ONLY 

— .I25 0IA X .19 DEEP 2 PLACES 
FOR MACHINING LOCATION 


-PART NO. AND OTHER PERMANENT 
MARKIN6 FOR PROCESSING PERMITTED 
IN THIS AREA ELECTRO-CHEMICAL 
ETCH .12 HIGH CHARACTERS PER ND1002019 
LOCATE CENTRALLY 


m 

4 ‘Ti 

U.HS-J 


_2-'30 Rt f 

2.«30 


SHOWN WITH FIND NO. 3 REMOVED 
SCALE 4/1 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D*70327 

2. MAT l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER 00 M-3IA 

3. REMOVE BURRS AND BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ ?29 R£F __ m , 

5 . ALL RAOII ANO FILLETS TO BE UNLESS m _ 

OTHERWISE SPECIFIED 

G FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I98 
DIMENSIONS ANO FINISHES APPLY AFTER PLATING PLU6 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NQISFIND NQ2 WITH MIL-P-8S85 WET ZINC 
CHROMATE PRIMER 

8. MARK CHRACTERS BLACK PER ND I0020B EXCEPT SURFACE D. AFTER PLATWG 
ELECTRO CHEMICAL ETCH PER ND I0020I9 ALL CHARACTERS ON SURFACE & 
CENTRALIZE AS SHOWN. 

• PAINT PER NDI002II0 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

KXPAINT PER NDI002110 TYPE II USING 1010729-3 CHARACTERS TO 

BE TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. t 

M COAT BROACHING TEETH ON F'ND NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER * 
(.365/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTULLATION), 

FIND NO 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE OF 
1500 TO 2000 LBS EMBED NUT IN TRAY PER ND 1002126 USING CURING METHOOH. 

12 AFTER PLATING ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
'is PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



-.015 R MAX PERMISSIBLE 
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CBORE .406 DIA X .142 DEEP 




1 1 1010861-24 
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1 1008525-001 


-•[H DIA THRU 
IO'32UNF-2B THRU 
82* ±I*CSK. jIjDIA 
.005 OlA~i 
SEE NOTES SAT 


NUT. SELF-CLINCHING _ 

INSERT, THREADEO, SELF-LOCKING 
FRAME. TRAY 


MANNED SPACECRAFT CENTER 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 
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FRACTIONS OCCMAU ANGUS 

~H- XXXlIoOS 0* 30' chccuoAj 
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SECTION D-D 



J005 MAX. ALLOWABLE STEP ABOVE SURFACE 1 
STEP BELOW SURFACE NOT PERMITTED 



*Vp 


..385 _*000 a 

.365 / - JO\ 5 " 


2.150 - 

2.130 .748 
, .746 


1,070 1 Jiz r~ 

REF ••J 2 I 
-^-»A25-i-'.237 

5 IN/InI J_ 


.015 R MAX PERMISSIBLE- 



. 040 JL 

.060^ ^ i 

TYP 30' 


VIEW A 

scale 2/1 



L_ 



. 4 EQUAL 9WCES AT .125 ±.002 
PITCH TOTAL.500 ± 002 

TOLERANCE NON-CUMULATIVE 


-fe 


-094R MAX PERMISSIBLE 


-J0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA. S TEP MA Y 
NOT EXTEND TO LEFT OF SURFACE [~F ~J 


-8 EQUAL SPACES AT. 125 ± .002 PITCH 
TOTAL 1.0001.002 tolerance non cumula 


r^BI- 4S HOLES 


i 

♦**titt* 1 



■M1 H CMC tub one n« 



030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


2 ‘ 4 Kll * t- 

X 4^±5 , 4_ll®®+ 


—SgT 9 EQUAL SPACES AT J ***7 
•-145 \ .200 -002 PITCH TOTAl l 

rF \ 1.800 i.002 l , 

l TOLERANCE 1 X 

-* ‘■ 9 * 2 NON-CUMULATIVE I X 


.060* 

2 PLACES 
BLEND WITH 
.12 R 


5 EQUAL SPACES-f* 

AT .2001.002 PITCH 
TOTAL 1.000T .002 
TOLERANCE NON-CUMULATIVE 
. —,.430 

r.4oo 


^♦4-40 UNC-9B 
SEE NOTE 6 


.WJ | / \ ' ' 

A' 

SEE VIEW A—' J 
;}|J (FROM GAGE POINT] 


A2 

3 PLACES 


SECTION F-F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER 00 M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFlEft FINISH I2y 7JW R£F _ 

5. ALL RADII ANO FILLETS TO BE ^UNLESS 

OTHERWISE SPECIFIED ^ 

6 FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NO1002198 
DIMENSIONS ANO FINISHES APPLY AFTER PLATING PLU6 
THREADED HOLES DUPING PLATING. SPEOFMED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH EACH HOLE 
7. COAT THREADS OF FINO NO 15 FIND NOE WITH MIL-P-GGOG WET ZINC 
CHROkATE PRIMER 

81 MARK CHRACTERS BLACK PER NO 10020* EXCEPT SURFACE D. AFTER PLATBIG 
ELECTRO CHEMICAL ETCH PER NO 1002019 ALL CHARACTERS ON SURFACE Ok 
CENTRALIZE AS SHOWN. 

•lPAINT PER ND1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF FAINT. 

K).PAINT PER NDIOOf 110 TYPE II USINB 10107*9-3 CHARACTERS TO 
> BE TYPE I PER ND 100*122. CENTRALIZE AS SHOWN. 

IL COAT BROACHING TEETH ON FINO NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
(365/385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTULLATION). 

FIND NO. 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE OF 
1500 TO 2000 LBS, EM6E0 NUT IN TRAY PER NO USING CURING METHOD. 
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DETAIL B 


.125DIA X .©DEEP 2 PLACES 
FOR MACHINING LOCATION 


-PART NO. ANO OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA ELECTRO-CHEMICAL 
ETCH .12 HIGH CHARACTERS PER ND 1002019 
LOCATE CENTRALLY 


.06 R TYP 
4 PLACES 


140 DIA 
If g DIA SPOTFACE 
2 HOLES 



-•l I.OTO 


SHOWN WITH FIND NO. 3 REMOVED 
SCALE 4/1 
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;0I5 R MAX PERMISSIBLE 


SECTION E-E 




-s2?2 DIA 

CBORE .406 DIA X .142 DEEP 


1010861-24 
I OOP 115 -2 
1008525-001 


- ||| DIA THRU 
I0- > 32UNF-2B THRU 


SEE NOTES GAT 


SECTION A-A 


SECTION B-B 


SECTION C-C 


-.015 R MAX PERMISSIGLE 


-A- J&J& 

00 NOT SCAU TMI «M 
MATCIHAL 

SEE NOTE 2 
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SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACE EL 
STEP BELOW SURFACE NOT PERMITTED 



4f 


]y-i-£?5 R 


2.150 — 

2.130 .748 
, .748 


-*-»A25-*-».237- 


.015 R MAX PERMISSIBLE- 



CUTOUT THRU 


.140 DIA 
•HR 01A SPOTFACE 


VIEW A 


. 4 EQUAL SPACES AT .1251.002 
PITCH TOTAL.500±002 
TOLERANCE NON-CUMULATIVE 



-J094 R MAX PERMISSIBLE 


it 


.0003 MAX STEP BELOW_V ~~H 
ADJACENT SURFACE PERMISSIBLE l-F-l 

FOR SHAOED AREA STEP MAY g- 

NOT EXT END TO left OF -ZiL 

surface rrq ixc-c 


8 EQUAL SPACES AT.125 ±.002 PITCH 

TOTAL 1.000 ±«002 TOLERANCE NON CUMULATIVE 


~073 OIA 45 HOLES 


, 9 EOUAL SPACES AT 
.200 ± 002 PITCH 
\ TOTAL 1.800 tOOt 
' TOLERANCE 
11.712 MON-CUMULATIVE 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


SEE DETAIL B 


-CUTOUT THRU 


-O05R MAX 
PERMISSIBLE 


[/—.203 r 
PLACES 



4.280 

3.700*" 



2 places 

BLEND WITH \ 

•‘2 R 572 1 ] 

5 EQUAL SPACES'- V 

AT .200 1 002 PITCH 

TOLERANCE 0 NoSSjMULATIVE 


T.3I4 
-LOO .310 


- 4-40 UNC-3B 
SEE NOTE 6 


/U A~. 

SEE VIEW A —' I 
;}|J (FROM 6AGE POINT) 


BREAK 2 EDGES THIS SIDE .03 - 


BREAK ED6E THIS SIDE .03 


SECTION F-F 


**° TE L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 _ 

2.MAT L: ASTM NO. ZKG0A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3 REMOVE BURRS ANO BREAK SHARP EDGES 005-.015 

4. UNLESS OTHERWISE SPECIFIED FINISH 125 / #729 Rg 

5. ALL RADII ANO FILLETS TO BE jg^JNLESS 
otherwise SPECIFIED 

8. FINISH ELECTROLESS NICKEL PLATE ALL OVER PER NDKJ02I98 
DIMENSIONS AND FINBHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 

7. COAT THREADS OF FIND NUMBERS I ANO 2 WITH MIL-P-8585 WET 
ZINC CHROMATE PRIMER 

a MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE 0. 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN 

9 PRINT PER NO 1002110 TYPE II. USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF MINT 

IQ MINT PER NO I002IK) TPYE II. USING 1010729-3. CHARACTERS TO 
BE TYPE I PER NO 1002122. CENTRALIZE AS SHOWN 

II COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P-S585 ZINC CHROMATE 
PRIMER065/.385 OIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION FlNO NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 
USING CURING METHOD 



-jOOS MAX ALLOWABLE STEP ABOVE SURFACE l-E~ ) 
STEP BELOW SURFACE NOT PERMITTED | 


.125 DIA XJ9 DEEP- 

2 PLACES FOR 
MACHINING LOCATION 

_5.9360_ 

5.9315 



i-.005 R MAX 

[ -R=- 



—•092 * 45° TVP D ,j^ FQR STEP ONLY 


PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH..I2 HIGH 
CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 


.012 U- | 

-Hi 

>an J i 


I.OTO 

_2.'*0 rEF- 
2.130 


SECTION G-G 


DETAIL B 

SHOWN WITH FIND NO. 3 REMOVED 
SCALE 4/ I 



-015 R MAX PERMISSIBLE 


BIS (FROM GAGE POINT)- 


SECTION E-E 


:!to 0,A — 

•CSK 100* X *2^0 / 


r-.272 OIA 

CBORE .406 OIA X .142 DEEP 



5° 0'±0’«5’ 7 



1010861 -24 

IOOOII5-2 

1008526-001 


IO-32UNF-2B THRU 


NUT. SELF-CLINCHING 
' INSERT THREADED. Si 
' FRAME. TRAY__ 


MANNED SPACECRAFT CENTER 

HOUSTON. TUAS 


|-» .005 OIA 1 
SEE NOTES G *7 


SECTION A-A 

2 PLACES 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


• JO'jCHCCREDi 
1 approval. 


1007536 _ 
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-I MATERIAL 

J SEE NOTE 2 


AL FINISH 

SEE NOTE 6 
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1008526 






























.073 NA THRU 


Jl^ OIA THRU- 



127 3.502 

_28 EQUAL SPACES AT 12 3 * 3.498 
TOLERANCE NON-CUMULATIVE 


- 9X1 DIA THRU 

N 073 

25 HOLES 
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-H N—.080 
” r S PLACES 



SECTION H-H 


r 


- SEE CLUSTER A 
SHEET 3| 



.404 OIA 
4PLACES 


SECTION J-J 


-< 3 >- 


. SEE CLUSTER B 
SHEET 3 




127_9 002 

- 24 E*UAL SPACES AT ;, aJ - 
TOLERANCE NON-CUMULATIVE 


-062 
5 PLACES 


52 

I ! ! I! ,48 




-.042 TYP 




-SEE CLUSTER C 

_.I52 SHEET 3 


SEE CLUSTER D- 
SHEET 3 


VIEW B B 

SCALE**2 *. I 
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FRACTIONS DECIMALS ANGLES 


MANNED SPACECRAFT CENTER 


FRAME. 
TRAY 6 




1008526 














































































































































PARTIAL SECTION K-K 


" 9 T 


MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


* MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


CDU RESOLVER LOADS 


fFF- z t m 8% S &? 




AMPLIFIER 5% SOOCPS 


AAC FILTER ANO 
MULTIVIBRATOR 
800 CPS 


AMPLIFIER 1% 
800 CPS 


CDU ZEROING 
TRANS RELAYS • 
ENTRY RELAYS 


VIEW ROTATED '80 


-SURFACE-0- 








.08 HIGH TYP 
SEE NOTE 8 
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SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACE l~P 
STEP BELOW SURFACE NOT PERMITTED 



(5 A gEVISED PEE TOeeiS>9SO 

B REVISED PER TDRR 18692 *Zs ^ 


2.150 J A xrt*TYP 
2.130 .748 * SO" 


„ ^ .38 
^ .36 

"TP 


—••070 


.015 R MAX PERMISSIBLE- 



CUTOUT THRU 





VIEW A 

SCALE 2/1 



-JD94 R MAX PERMISSIBLE 


JE 


< BLEND WITH .12 R 


. 4 EQUAL SPACES AT .1251.008 
PITCH TOTAL.500±002 
TOLERANCE N0N-CUMULAT1VE 


,0003 MAX STEP BELOW_/ —H 
ADJACENT SURFACE PERMISSIBLE I—F —I 
FOR SHADED AREA S T EP MAY f - - g - 
NOT EXT END TO LEFT OF ~ B ' 

SURFACE |- F— | -LC.C 


8 EQUAL SPACES AT.125 1.002 PITCH 

TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 



SEE DETAIL B 


-.005 R MAX 
PERMISSIBLE 


DIA 45 HOLES 


I/—.203 h 
PLACES 


9 EOUAL SPACES AT 
^ .200 ± <002 PITCH 
1 TOTAL I.e00 + 002 
' TOLERANCE 
v 1.712 NON-CUMULATIVE 


;g*gx.* 5 *J 


♦ ** + ++' 



2 PLACES -J—P- 

BLEND WITH 

*' 2 R .576 

.572“ 


- 4-40 UNC-3B 
SEE NOTE 6 


BREAK 2 EDGES THIS SIDE .03- 


5 EOUAL SPACES-T 

AT .200 1j002 PITCH 
TOTAL 1.000 ±.002 
TOLERANCE NON-CUMULATIVE 


BREAK ED 6 E THIS SIDE .03 


SECTION F-F 


NOTES* 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED FINISH 125/ ?29 

5. ALL RADII AND FILLETS TO BE fgguNLESS 
OTHERWISE SPECIFIED 

6 . FINISH ELECTROLESS NICKEL PLATE ALL OVER PER NDIO02198 
DIMENSIONS AND FM 6 HES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE 

7. COAT THREADS OF FINO NUMBERS I ANO 2 WITH MIL-P-8585 WET 
ZINC CHROMATE PRIMER 

& MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE D. 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACF D. CENTRALIZE AS SHOWN 

9 PAINT PER NO 1002110 TYPE II. USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF MINT 

NX MINT PER NO I002IK) TPYE II. USING 1010729-3. CHARACTERS TO 
BE TYPE I PER NO 1002122. CENTRALIZE AS SHOWN 

||. COAT BROACHING TEETH ON FlNO NQ.3 WITH MIL-P-858S ZINC CHROMATE 
PRIMERC365/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION) FlNO NQ 3 SHALL BE ASSEMBLED TO FINO NO. I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY PER NO 
USING CURING METHOD 



-.005 MAX ALLOWABLE STEP ABOVE SURFACE j-E-1 
STEP BELOW SURFACE NOT PERMITTED | 


.125 DIA X J9DEEP- 

2 PLACES FOR 
MACHINING LOCATION 

_5.9360_ 

5.9315 



f—. 005 R Ml 

^“1 


SECTION G-G 


detail B 

SHOWN WITH FINO NO. 3 REMOVED 
SCALE 4/ I 


jf^HI (FROM GAGE POINT)- 




—.272 DIA 

C BORE .40G DIA X .142 DEEP 


•0-32UNF-2B THRU 
82° II* CSK, J 99 DIA 
!•» .005 OlAl 
SEE NOTES « *7 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


12. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 


.140 01A 

'.118 01 A SPOT FACE 

2 HOLES 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 



4.260 

3.700 



-.062 X 45° TVP 


DIM. FOR STEP ONLY 



PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THISAREA. ELECTRO¬ 
CHEMICAL ETCH„I2 HIGH 
CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 


J .812 W" 1 
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-.015 R MAX PERMISSIBLE 
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MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


MOTOR DRIVE AMPL AND 
SELECTOR CIRCUIT 


CDU RESOLVER LOADS 
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AMPLIFIER 1% 
800 CPS 
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29 24 

CDU ZEROING 
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VIEW ROTATED 100 


-surface-D-ref 


r-SEE NOTE 9 
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SEE NOTE 8 
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SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SUBFACE El 
STEP BELOW SURFACE MOT PERMITTED 


@ ~/T REVISED Pge TQgglWO 
(l\ "b” REVISED PER TDR R Sc?2 "s ^ 
6 EVISED PER TDRR ZI524 


M .385 
“• ^.365 

.o&*r 

~ia 


-00° B 1.070 


2.150 - 

2.130 .748 
i .746 


.015 R MAX PERMISSIBLE- 



CUTOUT THRU 


-*-lA25-*-'.237 



VIEW A 

SCALE 2/1 


_ 4 EQUAL SPACES AT .1251.002 
PITCH TOTAL.500 ±002 
TOLERANCE NON-CUMULATIVE 



.140 DIA 

•||gDIA SPOT FACE 
2 HOLES 


.000 B Tvp 
.030* TVP 


-j094R MAX PERMISSIBLE 


•1^—.06 0 BLEN0 " ,TH 12 R / Bp* 

J .0003 MAX STEP BElOW_V *1 V* 

I 5 ADJACENT SURFACE PERMISSIBLE f-F- 

FOR SHADED AREA STEP MAY -=- 

NOT EXT END TO LEFT OF _ZJLl— 

SURFACE |-F—| I-LC.004 


8 EQUAL SPACES AT. 123 ±.002 PITCH 

TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


SEE DETAIL B 


-CUTOUT THRU 


-.005 R MAX 
PERMISSIBLE 


-073 DIA 45 HOLES 



2.452 IK + + i 
2.44011+ + 


9 EQUAL SPACES AT 
.200 1 «002 PITCH 
I TOTAL 1.8001002 
' TOLERANCE 
V 1.712 NON-CUMULATIVE 




.040 y 

.060 X 4515 — 
2 PLACES - 
BLEND WITH 
.12 R 


5 EQUAL SPACES- 

AT .2001J002 PITCH 
TOTAL 1.000 i.002 
TOLERANCE NON-CUMULATIVE 


- 4-40 UNC-3B 
SEE NOTE 6 


(FROM GAGE POINT) 


BREAK 2 EDGES THIS SIDE .03 - 


MAX ALLOWABLE STEP ABOVE SURFACE l~E-| 
STEP BELOW SURFACE NOT PERMITTED j 

-BREAK EDGE THIS SIDE .03 


.125 DIA X J9DEEP- 

2 PLACES FOR 
MACHINING LOCATION 

_5.9360_ 

5.9315 


SECTION F-F 



i-.OOS R M/ 

\FT\ 



-.062 X 45® TVP FQR STEp 0NLY 


PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH,. 12 HIGH 
CHARACTERS PER ND10020I9 
LOCATE CENTRALLY 


I 

-A 1.070 


_2.i50 aEF 

2.130 


SECTION G-G 


DETAIL B 

SHOWN WITH FIND NO. 3 REMOVED 
SCALE 4/ I 


NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4 . UNLESS OTHERWISE SPECIFIED FINISH 125/ .729 RE I 

5. ALL RADII ANO FILLETS TO BE j^JNLESS 
OTHERWISE SPECIFIED 

6 . FINISH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I9B 
DIMENSIONS AND FINCHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE 

7. COAT THREADS OF FIND NUMBERS I AND 2 WITH MIL-P-8585 WET 
ZINC CHROMATE PRIMER 

8 . MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE D. 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACF D. CENTRALIZE AS SHOWN 

9 PAINT PER NO 1002110 TYPE II, USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF RAINT 

IQ PAINT PER ND 10021 tO TPYE II, USING 1010729-3. CHARACTERS TO 
BE TYPE I PER ND 1002122. CENTRAUZE AS SHOWN 

II COAT BROACHING TEETH ON FIND NQ.3 WITH MIL-P-8585 ZINC CHROMATE 
’ PRIMER(36S/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION) FIND NQ 3 SHALl BE ASSEMBLED TO FIND NO. I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY P£R NO 
1002126 USING CURING METHOD HI. 


(FROM GAGE POINT)- 



-015 R MAX PERMISSIBLE 


SECTION E-E 


.186 n> 

.190 01 
CSK 100* X*' 


-.272 01A 

CBORE .406 DIA X .142 DEEP 




1010861 -24 
1000115-2 
1008526-001 


5°0'±0*I5 7 


I0-32UNF-2B THRU 
82® ±1* CSK, J 99 DIA 
!•» .005 D.Al 
SEE NOTES 6*7 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


10075 36 
NEXT ASSY 


12. AFTER PLATING^ R0UGHENIN6 OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 


I QUANTITY REQUIRED I 
UNI ESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES , 

- XX ±.02 , 

-H- XXX±. 005 cr 30 < 

DO NOT SCALE THIS DRAWING , 

MATERIAL ' , 

SEE NOTE 2 


SEE NOTE 6 
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SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACE El 
STEP BELOW SURFACE NOT PERMITTED 



JU 


4 T 


CUTOUT THRU 


.015 R MAX PERMISSIBLE- 


1:118 .748 


lIltTYpJ 


£"■ tEl- 



219 DIA 
THRU TO INTERSECT 
.406 DIA C BORE 
SEE SECTION B-B 


.140 DIA , 
•||gDIA SPOTFACE 

2 HOLES I 



VIEW A 

SCALE 2/1 


_ 4 EQUAL SPACES AT .1251002 
PITCH TOTAL.500±002 
TOLERANCE NON-CUMULATIVE 


“060 BLEND WITH .12 R 


,0003 MAX STEP BEL0W_7 
"ADJACENT SURFACE PERMISSetE 
FOR SHAOED AREA STEP MAY 
NOT EXT ENQ TO LEFT OF 
SURFACE 



094 R MAX PERMISSIBLE 


8 EQUAL SPACES AT.125 ±.002 PITCH 

TOTAL 1.000 ±002 TOLERANCE NON CUMULATIVE 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-SEE DETAIL B 


-CUTOUT THRU 


-.005 R MAX 
PERMISSIBLE 


-’.073 OIA 45 HOLES 


r-.203 H 
8 PLACES 



l ’ 

it* 


_9 EQUAL SPACES AT 

I .200 ± 002 PITCH 
I TOTAL 1.800 tJD02 
* TOLERANCE 
11.712 MON-CUMULATIVE 


I 4 il? 

3.700 , 



.040- 4^» ±5 # _ 
.060* 4525 
2 PLACES - 
BLEND WITH 
.12 R 




- 4-40 UNC-3B 
SEE NOTE 6 


- : [g DIA BO HOLES 


>.005 1 /\ 'i 

A V- 

SEE VIEW A—' I 
•JU (FROM 6AGE POINT) 


4 PLACES^ 


BREAK 2 EDGES THIS SIDE .03 - 


.Afl-J >570 

.I 88 -* .550 


BREAK ED6E THIS SIOE .03 


SECTION F-F 


M0TE K INTERPRET DA AW INC IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZK60A-TS MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED FINISH 125/ ,729 re 

5. ALL RADII ANO FILLETS TO BE j^JNLESS 
OTHERWISE SPECIFIED 

6. FINISH ELECTROLESS NO®- PLATE ALL OVER PER N0»02y 
DIMENSIONS AND FMBHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING PLATING SPECIFIED THICKNESS NOT REQUIRED 
W ALLIES AS LOWS AS PLATING IS CONTINUOUS THROUGH 

7 COAT THREAOS OP PINO NUMBERS I AND 2 WITH MIL-P-8585 WET 

8 «A N R C K C Ch\°RACTERS R B M L E ACK PER NO .0020,9 EXCEPT SURPACE D. 

* AFTEr'plAHNG ELECTRO-CHEMICAL ETCH PER *',0020.9 ALL 

CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN 

9 FAINT PER NDI002I10 TYPE II. USING 1010729-1 ALL SURFACES BETWEEN 
^EW»W P^nTaND END OF* FRAME UNLESS OTHERWISE SPECIFIED. 

Ai i holes to be free of rmnt . 

ID FAINT PER NO 1002*® TPYE II. VSm 1010T*»-3L C^HANACTCNS TO 
BE TYPE I PER MD 1002122. CENTRALIZE AS SHOWN 
ii rritr BROACHING TEETH ON FINO NO. 3 WITH MIL-P-SS85 ZINC CHROMATE 
* pSmE B ROG 5/3U DIAOFHOLE MUST BE FREE OF PRIMER AFTER NUT 
^TAllATIO« FINO NQ 3 SHALL BE ASSEMBLED TO FIND NQI WITH AN 
, SlutuSS?FORCE OF1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 
USING CURING METHOO 



-.005 MAX ALLOWABLE STEP ABOVE SURFACE EH 
STEP BELOW SURFACE NOT PERMITTED | 


J25DIA X jI9D£EP- 

2 PLACES FOR 
MACHINING LOCATION 

_5.936 0 

S.93I5 



i-.005 R MAX 

S: 

_ .250 

—*(.253 D,A f 



-.062 X 45° TYP ^ ST£p | only 


PART NUMBER ANO OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH,. 12 HIGH 
CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 



A i- 070 


SECTION G-G 


detail B 

SHOWN WITH FINO NO. 3 REMOVED 
SCALE 4/ I 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


;!1S OIA — 
cwoo-x;!^. 


-*272 DIA 

C BORE .406 DIA X .142 DcEP 



5°o'±cri5' 7 

SECTION A-A 

2 PLACES 



1010861 -24 

IOOOIlS-2 

1008526-001 


—*J|1 OIA THRU 
-I0-32UHF-2B THRU 
82° ±I*CSK, ‘.ilJoiA 
I -9- .005 DIA! 

SEE NOTES < * 7 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


1007536 I _ 

NEXT ASSY 1 USED ON _ APPLICABLE 
APPLICATION I DRSH NO. 

THE ASSEMBLY PART NUMBER IS THE DRAWING . 
NUMBER ANO THE DASH NUMBER THAT APPLIES 


» QUANTITY REQUIRED 
ass oTHcmmc skcincd 

ICNSKM ME M MCMCS 


* XX ±.02 * 


SEE NOTE 8 


1 NUT. SELF-CLINCHING 
~ INSERT. THREAPED, SELF-LOCKING_ 
“ FRAME. TRAY _ 

NOMCNCIATUIK 09 


MANNED SPACECRAFT CENTER 


FRAME, 

TRAY 6 

1008526 
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.140 WA 

JJgtXA SPOTFACE 
2 HOLES 


.0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA 
.072 jyyy m STEP MAY NOT EXTEND TO LEFT OF SURFACE FT 7 ! 

JOTS 


- • EQUAL SPACES AT.I2S ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON-CUMULATNE 


CUTOUT THRU 

4EQUAL SPACES AT.I2S 
PITCH TOTAL 500 1 - 00 * 

TOLERANCE NON- CUMULATIVE 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONU 


2390 

toot 

.» EQUAL 1 VNOES AT.200 
PITCH TOTAL 1.800#002 

NONCUMUUBNSl 


A 60*** 3 
2 PLACES 
BLEND WITH 
.12 R .574 
.572 

. toot] 

9 EQUAL SPACES AT.200 
PITCH TOTAL 10001.002 
TOLERANCE NON-CUMULA 


.314 

‘00 ,310 

*4-40 UNC-3B 
SEE NOTE 6 


-;||J DIA BO HOLES 


SEE VIEW * 

(FROM BA6C POINT: 



SECTION F-F 


NOTES: 

L INTERPRET OR AWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM N0.ZKG0A-T5 MAGNESIUM ALLOY PER Q0-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 “.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH I2y 729 

5 . ALL RAOII ANO FILLETS TO BE ^UNLESS 
OTHERWISE SPECIFIED 

6. FMISH: ELECTROLESS NICKEL PLATE ALL OVER PER NDI002WB. 

DIMENSIONS AND FINISHES APPLY AFTER PUmNB. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I A FIND NOt 2 WITH MIL-P-8585 
WET ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NDI0020I9 EXCEPT SURFACE D. 
AFTER PLATIN6 ELEC T RO - CHEMICAL ETCH PER N0I0020I9 
ALL CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN. 

t, PAINT PER NO 1002110 TYPE II, USING I0IO72B-I ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. ^ __ 

10. PAINT PER NO 1002110 JVRE II. USiNC tOI072W-- J. CHARACTERS TO BE 
TYPE I,PER NO 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FI NO NO. 3 WITH MIL-P- 858S ZINC CHROMATE 

PRIMER C3G5/.3B5 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FIND NO. 3 SHALL BE ASSEEM0LED TO FINO NQJ WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER 
NO USING CURING METHOD . 
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DETAIL B 

SHOWN WITH FINO NO3 REMOVEO 
SCALE 4/I 


“Sl7( FR0M <**<* POINT)- 


PART NO. ANO OTHER PERMANENT 
“"MARKING FOR PROCESSING PERMITTED 
IN THIS AREA ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER NO 1002019 
LOCATE CENTRALLY 




IS R MAX PERMISSIBLE 


SECTION E-E 


:!'8 ■>•* 



SECTION A-A 

2 PLACES 



K>'32UNF-2S THRU 
82* ll'CSK, jf^DIA 

4 .oosThaI 

SEE NOTES U7 


SECTION B-B 

2 PLACES 



272 DIA 

CBORE .40G DIA X .142 DEEP 


SECTION 


-.015 R MAX PERMISSIBLE 


UNLESS OTHERWISE SFCCIFICD 


TOLERANCES ON 
FACTIONS OCCtMALS ANGLES I 

XX ±.02 * ' 

XXX 4.005 Or 30 

DO NOT SCALE A - 

TERML 

SEE NOTE 2 
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2 1 IQOOII5-2 


IOOSS27-001 


NUT. SELF-CLINCHING 


INSERT, THREAPED, SELF-LOCKING 


FRAME. TRAY 
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LIST OF MATERIALS 
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3 SPACES AT _ 

■j|7 PITCH,TOTAL;UJ—x 
TOLERANCE NON-CUMULATIVE 


_* SPACES AT 

-jgpiTCH,TOTALlg 

TOLERANCE 

NON-CUMULATIVE 


COUNTERBORE 302 OIA TO 
DEPTH SHOWN IN SECTION H-M 
FAR SIOE IB PLACES 

S3 SPACES AT 

—ill "«H.TOT*>- HtJ- 

TOLERANCE NON-CUMULATDC 


JB7MINJCUTTER RADIUS 
3 PLACES 



S SPACES AT 
jgpiTCH.TOTM.JS! 

TOLERANCE 
NON-CUMULATIVE 


VIEW B-B 



-4 U 


PARTIAL SECTION 

H-H 


UNtESS OTHERWISE SBCtfUO 

DIMENSIONS ARC IN MCHCS c 

TOLERANCES ON —• ■» 

-Jf- yxx QO S 0*3 (f CKfC** 0 * 

00 NOT SOOI THIS ORAAlNb 
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~ REVISED PER TDRR 15167 

B SfVWOrWTWW iGta*_ 



J03O MAX PERMISSIBLE-! 


.005 MAX ALLOWABLE STEP ABOVE SURFACE |—D—1 _ 
STEP BELOW SURFACE NOT PERMITTED. 


SECTION D-D 



*tr 


M-3.450- 

m -2.344 -• 

.710 

.690 

to- 


-CUTOUT THRU 
2 PLACES 


.015 R MAX PERMISSIBLE- 


2.150 A xrfr vp.4 

2.130 .748 * 30 Z'X 

i 746 i < I 


;:??TTP J 


-i-»A25-^-l.2 


-.140 DIA THRU 

2 PLACES 



TYP 30* 

VIEW A 


ib 


.0003 MAX STEP BELOW ADJACENT SURFACE—/ 
PERMISSIBLE FOR SHADED AREA „ 

; DIA THRU 45 HOLES STEP MAY ^ EX1END 70 LEFT <* SURFACE^ 


• 8EQUAL SPACES AT .125 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON-CUMULATIWE >( g . 



094 R MAX PERMISSIBLE 


CUTTER RADIUS 


-BREAK 4 EDGES THIS SIDE .03 


- SEE DE TAIL B 


-.005 R MAX PERMBSIBLE 

y—BREAK EDGE THIS SIDE .03 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


1 

*.4S2 U ♦ * * * * 

2 -V 8 U-Ul 



2 PLACES J- 

BLEND WITH 
« .574 

.572 


9 *OML SPACES AT.200 
PITCH TOTAL 10001.002 
TOLERANCE NON-CUMULA 1 


ooe L-«4 

IULATNE 


- 4 EQUAL SPACES AT.125 “ 
PITCH TOTAL 500^ 02 
TOLERANCE NON- CUMULATIVE 


i 3.010 f 

!__ 2.990 \ 

] 1002 W 

9 EQUAL SPACES AT .200 | .000 - 

F PITCH TOTAL 1.8001002 1 030 


USB! L5I2 l 

p45l \ *- 

3*T L-i.oo #5 ,o 

«—^4*40 UNC-3B 
SEE NOTE 6 


.125 DIA X.I9 DEEP 
2 PLACES FOR 
MACHINING LOCATIOfL——, 


A ' 

32 - 

H A —' 


.12 

' 3 PLACES 


SEE VIEW A—' | 

;}f 7 (FROM GAGE POINT)- 


-1505 MAX ALLOWABLE STEP ABOVE SURFACE 1-E~1 
STEP BELOW SURFACE NOT PR MIT TED. 


—.042 X 45° TVP 


-;???«* T 

FOR STEP ONLY 


J39 0,A 60 M0LES 


SECTION F-F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT1: ASTM NO. ZK40A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ 72g REF _ 

5. ALL RADII ANO FILLETS TO BE jggUNLESS 
OTHERWISE SPECIFIED 

6. FINISH ELECTROLESS NICKEL PLATE ALL OVER PER N0I002I95. 

DIMENSIONS ANO FINISHES APPLY AFTER PLATM6. PLUG 
THREADED HOLES OuRlNG PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
continuous through each hole 

7. COAT THREADS OF FIND NO. 1 & FIND NO. 2 WITH MIL-P-8585 
WET ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NDI0020I9 EXCEPT SURFACE D. 
AFTER PLATING ELEC T RO - CHEMICAL ETCH PER NDI0020I9 
ALL CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN. 

a. PAINT PER ND 1002110 TYPE II. USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 

10. PAINT PER ND 1002110 TYPE 11. USING 1010729- 3. CHARACTERS TO BE 
TYPE I,PER ND 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 

PRIMER C345/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FINO NO. 3 SHALL BE ASSEEMBLED TO FIND NO.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER 
NO - USING CURING METHOO 




SECTION G - G 


^—.005 R Mi 

17®“-! 


1 | t-S 
-4§s°* I— 

DETAIL B 

SHOWN WITH FIND NO 3 REMOVED 
SCALE 4/I 


PART NO-AND OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER ND 1002019 
LOCATE CENTRALLY 


±i\ 


-A '- 070 

_2.»*0 REF- 
2.130 


itllll (FR0M GAGE PO,NT) " 



-.015 R MAX PERMISSIBLE 


SECTION E“E 


;!?o G,A 

cskkx>'x : ??o 




-.272 DIA 

C BORE .404 OlA X .142 DEEP 


1010841-24 

IOOOH5-2 


-IO-32UNF-2B THRU 
82* ±1* CSK, ‘ilgOIA 
!-» .005 DIA~1 
SEE NOTES 6 & 7 


NUT. SELF-CLINCHING _ 

' insert, THREADED.SELF-LOCKII 
' FRAME, TRAY _ ~ 


MANNED SPACECRAFT CENTER 


SECTION A“A 


SECTION B-B 


5’-JU \_ >0 |5 p MAX PERMISSIBLE 

SECTION C-C 


1007537 1 

NEXT ASSY I USE 
APPLICATION 


. FRACTIONS DCCMAIS ANGUS W awn 2 

' -i+- XXX ±’.005 0* 30' cm * c «£ 

. 00 NOT SCAU THIS DRAWING _ APPROVAL 

- MAUR, “ APPROVAL 

SEE NOTE 2 


I FINAL FINISH 

1 SEE NOTE 4 


FRAME, 
TRAY 7 

NASA DRAWING NO 

1008527 
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3 SPACES AT 

j|Tp|TCH.TOT*t : |?i- N 
TOLERANCE NON-CUMULATIVE 


2 SPACES AT 

- ]|JPITCH,T0TAL 

TOLERANCE 
NON-CUMULATIVE 


COUNTERBORE 302 CHA TO 
DEPTH SHOWN IN SECTION H-H 
FAR SIDE 19 PLACES 


,187 MIN.CUTTER RADIUS 
3 PLACES 


6 SPACES AT 
-igp.TCH.TOTALj« 
TOLERANCE 
NON-CUMULATIVE 


TOLERANCE NON-CUMULATIVE 


VIEW B-B 



—4 l— 


PARTIAL SECTION 

H-H 


MANNED SPACECRAFT CENTER 


FRACTIONS xx nrOM^S ANGUS „,***£* 

-fh yXX * .005 0*30' CHECKED^ 

DO NOT SCmLE THIS daa..,i^ approval^ 

_ A **0*<Ll 


FRAME, 
TRAY 7 




E 1008527 
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£>30 max pcrmissible- 


SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACE l-D-l 
STEP BELOW SURFACE NOT PERMITTED. 


4T 


.015 R MAX PERMISSIBLE- 


2.150 I \r\* Typ 

2.130 .748 f 30 


:i“ T * pJ W 


11 I L570 


-i-IA25-^-'.237_l_ 




CUTOUT THRU 
2 PLACES 


140 OIA THRU 
2 PLACES 


VIEW A 


- 0S4 R MAX PERMISSIBLE 


-CUTTER RADIUS 


.140 OIA 
JJgDIA SPO 
2 HOLES 


U O40 
.060 


.060 BLEND WITH .12 A 


.0003 MAX STEP BELOW ADJACENT SURFACE_/ 

PERMISSIBLE FOR SHADED AREA 

.072 DU THRU 49 HOLES STEP MAY ** EX1EN0 70 LE FT <F SURFACEfTH 


• BEQUAL SPACES AT.I2S ±.002 PITCH 
TOTAL 1.000 ±.002 TOLERANCE NON-CUMULATIVE 



J25 MAX 


-BREAK 4 EDGES THIS SIDE .03 


-.005 R MAX PERMBSIBLE 
/—BREAK EDGE THIS SIDE .03 


1 

l -*• -•> * + + + 
2.452 + ♦ ♦ + t ‘ 

2.448 , + + +t + + 


PITCH TOTAL 500 1 ‘ 00 * 
TOLERANCE NON-CUMULATIVE 


| tom 

9 EQUAL* SPACES AT .200 
f PITCH TOTAL 1.800*002 
\ TOLERANCE NONCUMUUBNE 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


1.000 
1.020 
2 PLACES 1 



.125 DIA X.I9 DEEP 
2 PLACES FOR 
MACHINING LOCATION- 


2 PLACES J- 

BLEND WITH 
•»2 R .576 
.572 


5 EQUAL SPACES AT.200 
PITCH TOTAL 10001.002 
TOLERANCE N0N-CUMULA1 




-4-40 UNC-3B 
SEE NOTE 6 


;Jf 7 (FROli GAGE 


GAGE POINT)-; W 


J2 

3 PLACES 



r0O5 MAX ALLOWABLE STEP ABOVE SURFACE I ~E~1 
STEP BELOW SURFACE NOT PRMITTEO. 


SECTION F-F 


NOTES: 

1. INTERPRET OR AWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .003-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ ^ ^ 

5. ALL RAOII ANO FILLETS TO BE-j^UNLESS 
OTHERWISE SPECIFIED 

6. FMISH; ELECTROLESS NICKEL PLATE ALL OVER PER N0I002I9B. 

DIMENSIONS AND FINISHES APPLY AFTER PLATMG. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I * FIND NO. 2 WITH MIL* P-8585 
WET ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NDI0020I9 EXCEPT SURFACE D. 
AFTER PLATING ELECTRO — CHEMICAL ETCH PER N0I002OI9 
ALL CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

R PAINT PER ND 1002110 TYPE II. USING I0IO728-I ALL SURFACES 
BETWEEN VIEWING PLANE AND END OF FRAME UNLESS OTtCRWISC 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 

10. PAINT PER ND 1002110 TYPE II. USING I0I072S-3. CHARACTERS TO BE 
TYPE I, PER ND 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 

PRIMER C365/.385 DIA OF MOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FIND NO. 3 SHALL BE ASSEEMBLEO TO FIND NQ.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER 
ND USING CURING METHOD 

IZ.APTER PLATING, R0U6HENIN6 OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 




SECTION G - G 


^-.005 R Mi 

\FT\ 


V—SJ-1-lv ak i 

—III? 0 '* I— 


DETAIL B 


-:???«* T 

FOR STB* ONLY 


_PART NO-ANO OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER ND 1002019 
LOCATE CENTRALLY 


-T“h 


>.° 70 

_2.'90 ref- 
2.130 


IK(S ( F *0M GAGE POINT) - 


.166 m 
.190 01 
CSK 100* X- 




SHOWN WITH FINO NQ 3 RE MOVE 0 
SCALE 4/I 


yr-,272 OIA 

/ CBORE .406 OIA X .142 DEEP 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


1010861-24 

I000H5-2 


-;||| D, A THRU 
I0-32UNF-2B THRU 


!•» .005 DIA | 

SEE NOTES 687 


SECTION A-A 


SECTION B-B 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


1007537 1 

NEXT ASSY 1 USED ON 
APPLICATION 


" DIMENSIONS ARC IN INCHES c 

- TOLERANCES ON «— - 

- TRACTIONS DCCIMAU ANGLES £W 

■ XXX ±$05 0*30' CHECRE^ 

. 00 NOT SCALE THIS DRAINING APPROVAL 

. MATERIAL A^OVAL 

SEE NOTE 2 


I FINAL FINISH 

1 SEE NOTE 6 


NUT, SELF-CLINCHING _ 

" INSERT. THREADED, SELF-LOCKING 
' FRAME, TRAY _ 


MANNED SPACECRAFT CENTER 


180230 


FRAME, 
TRAY 7 

NASA DRAWING NO 

1008527 


5 


4 


3 


2 

















3 SPACtS AT 
[gPITCH.TOTAL§ft-v 
TOLERANCE NON-CUMULATIVE 


PARTIAL SECTION 

H-H 
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~ REVISED PER TDRR 15167 

>' r B mwwnw *****_ 

C REVISED PER ''DRR 86.=: I s :rrj^ 

~ gEVISEO PER TDRR 21525 l? S* 



j030 MAX PERMISSIBLE- 


SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACE I— D —I _ 
STEP BELOW SURFACE NOT PERMITTED. 


_J2 

2 PLACES 


4r 


2.!50 J | VJ*TYP^ 
2.130 .748 30 jy 


X J..-LJ 


.015 R MAX PERMISSIBLE- 




CUTOUT THRU 
2 PLACES 


140 DIA THRU 
2 PLACES 


VIEW A 

scale 2/1 


U 

JL_.04 0 

HI - .06 0 


BLEND WITH .12 R 


.0003 MAX STEP BELOW ADJACENT SIRE ACE _V 
PERMISSIBLE FOR SHAOED AREA _ 

072 a* THRU 43 STEP MAY NOT EXTEND TO LEFT OF SURFACE EQ 

JOTS 


- 8 EQUAL SPACES AT.I25 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON-CUMULATIVE 

, |Q CUTOUT THRU—> 

190 \ r-4 EQUAL SPACES AT.125 **** _ 

-U \ PITCH TOTAL .500*- 002 1 

TTU4 l TOLERANCE NON- CUMULATIVE 1 ^ 



094 R MAX PERMISSIBLE 


CUTTER RADIUS 


-SEE DETAIL B 


-BREAK 4 EDGES THIS SIDE .03 
^V^-CUTOUT THRU 


-.005 R MAX PERMBSIBLE 

./—BREAK EDGE THIS SIDE. 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


!:8So 

2 PLACES 1 


2.452 ♦ + ♦ * * 

2.448 +++ t+ . 


.oio x 45 ° ± 5 °r-' 

2 PLACES J- 

BLEND WITH 

.12 R .574 

.572 


S EQUAL SPACES AT 200 
PITCH TOTAL 10001.002 
TOLERANCE NON-CUMULA 


sVJ 

AULATNE 


^ f T 1002 

' • EOUAl' SPICES AT 200 

--P""? PITCH TOTAL 1.800*002 

-- Y \ TOLERANCE NOMCUMUUSM 

SiD. 


Lf^-40 UNC-SB 
SEE NOTE 6 


4.2G0 
3.700 R , EF 


_.ISR 
2 PLACES 


.125 DIA X.O DEEP 
2 PLACES FOR 
MACHINING LOCATION— 


VrQ 

I GAGE POND-p**"" 


J2 

" 3 PLACES 


rTJOSMAX ALLOWABLE STEP ABOVE SURFACE \-£-\ 
STEP BELOW SURFACE NOT PRMITTED. 


-,0G2 X 45° TYP 


-:??!«* T 

FOR STffOHLV 


SECTION F-F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT1: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS AND BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ .729 REF- 

5. ALL RADII ANO FILLETS TO BE '^UNLESS 
OTHERWISE SPECIFIED 

G. FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NW002I98. 

DIMENSIONS AND FINISHES APPLY AFTER PLATN6. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I & FIND NO. 2 WITH MIL-P-8585 
WET ZINC CHROMATE PRIMER 

8. MARK CHARACTERS BLACK PER NDI0020I9 EXCEPT SURFACE D. 
AFTER PLATING ELEC TRO - CHEMICAL ETCH PER NDI0020I9 
ALL CHARACTERS ON SURFACE D. CENTRALIZE AS SHOWN. 

RPAINT PER ND 1002110 TYPE II.USING 1010729-1 ALLSURFACES 
BETWEEN VIEWING PLANE ANO ENO OF FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 

10. PAINT PER NO 1002110 TYPE 11. USING 1010729- 3. CHARACTERS 70 BE 
TYPE I.PER NO 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO.3 WITH MIL-P- 8585 ZINC CHROMATE 
PRIMER C3G5/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FIND NO. 3 SHALL BE ASSEEMBLED TO FIND NO.I WITH AN 
INSTALLATION FORCE OF ISOO TO 2000 LBS. EMBED NUT IN TRAY PER 
NO »002l2b USING CURING METHOD BI. 

IZ A^ ?e <? PLATING R0U6rlENlNG OF THE SURFACES TO BE ENCAPSULATED 
IS P~ERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 



PART NO. AND OTHER PERMANENT_ 

""MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER ND 1002019 
LOCATE CENTRALLY 


SECTION G - G 




—-i||? D,A 1 — 


jyiH (FROM GAGE POINT)- 


.186 D( 
.190 D * 
CSK 100* X 




-I0-'32UNF-2B THRU 
82° ±1* CSK, ,, | ||dia 
l-fr .005 DIAl 
SEE NOTES 6 & 7 


SECTION A-A 


SECTION B-B 

2 PLACES 


DETAIL B 

SHOWN WITH FINO NQ 3 REMOVED 
SCALE 4/I 


/—.272 DIA 

/ CBORE *40G DIA X .142 DEEP 


^Tk.245^\ 

5*~JU ^—.015 R MAX PERMISSIBLE 

SECTION C-C 



SECTION E-E 


i m 


-4 i.oto 

,2.»50 reF- 

2.130 


-.015 R MAX PERMISSIBLE 


1010861 -24 
lOOQl 15 -2 

I0Q6S27-00I 


ASSY I USED ON 
APPLICATION 


UNLESS OTHERWISE SPECIFIED ihSTIH 

- DIMENSIONS APE IN INCHES c, 

■ TOLERANCES ON **» **- 

. FRACTIONS DECIMALS ANGLES DRAWN jJB 

XX ^.02 

- -t4- XXX £.005 0 30 Chechen 

_ DO NOT SCALE THIS DRAWING APPROVAL 2 

_ material APPROVAL _ 

SEE NOTE 2 _ 


I FINAL FINISH 

1 SEE NOTE G 


NUT. SELF-CLINCHING _ 

INSERT, THRCADEO, SELF-LOCKING 
' FRAME, TRAY _ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

FRAME, 
TRAY 7 

CODE IOENT NO ] SIZE I " NASA DRAWING NO 

30230 E 1008527 
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3 SPACES AT 

■Jlj PITCH,TOT*L;|JJ V 
TOLERANCE NON-CUMULATIVE 


2 SPACES AT 
-\\l PITCH,TOTAL §3| 
TOLERANCE 
NON-CUMULATIVE 


J ,P0IA THRU —• 
COUNTERBORE 302 DtA TO 
DEPTH SHOWN IN SECTION H-H 
FAR SIOE 19 PLACES 


-.123 2.873 

TOLERANCE NON-CUMULATIVE 



.187 M INCUT TER RADIUS 
3 PLACES 


6 SPACES AT 
-JgtMTCH,TOTAL 
TOLERANCE 
NON-CUMULATIVE 


VIEW B-B 





PARTIAL SECTION 

H-H 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS IN INCHES INSTIII 

TOLERANCES ON —« - 

ENACTIONS x)( nrr »^ S DRAWN gift, 

XXX * .005 0*30' checked** 

DO NOT SlwlE THIS ORA..,No APPROVAL 


MANNED SPACECRAFT CENTER 




! FRAME, 

s' TRAY 7 

■ COOE IOENT NO I SIZE I NASA DRAWING NO 

“ 80230 E 1008527 
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A REVISED PER TDRR 15167 p* 6 ** - 

fa B wvB«PwmR >ft83fe 

g C REUSED PER 6cS2 Ki ^ 

~D~ REVISION STATE'S CHANGED 1 


^pr 35533 ^^ Tfi' 

I ENCOOER ENCOOER TRANS** ENTRY ,MU TE 

MODE 


IMU TEMP CONTROLLER 




PULSE T0RQUM6 POWER SUPPLY 


IMU TEMP INDICATOR ALARM 
AND BACK-UP CONTROLLER 


VIEW ROTATED 100 


irface-D- ref 



SECTION K-K 


i2 HIGH 
REF 

MARKINS OPTIONAL 

.08HI6H 

REF 

MARC. NS OPTIONAL 


00 NOT PAINT 
THESE SURFACES 



00 NOT PAINT 

THESE SURFACES OR ED6ES OF OPENINGS 



PAINT ALL SURFACES WITHIN CANITY 


-.08 HIGH TYP r—.12 HIGH TYP 

l SEE NOTE 8 \ SEE NOTE 8 

V MARKINS OPTIONAL \ MARKIN6 OPTIONAL 


3 4 ■' 


5.0 o t>b i £bi$ & <b 

> -4- 



jOSHIGH 

REF 

marking 

OPTIONAL 


SECTION J-J 


MARKING views 


DO NOT PAINT— 
THIS SURFACE 


UNLESS OTHERWISE S«ClFIED T 

04MENSKMS ARE M INCHES 

TOLERANCES ON — -_ 

FRACTIONS DECIMALS ANGLES dRAWnL] 

t *- xxx loos <fao' checmq. 
T scale this drawing approval 


MANNED SPACECRAFT CENTER 

HOUSTON TEXAS_ 

FRAME. 
TRAY 7 


IjUh'Pkl 1 - 


ICOOEIOENTNO SUE - 

180230 E 1008527 
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3 SPACES AT 

• g P1TCM,T0TAL;|f J—v 
TOLERANCE NON-CUMULATIVE 


.187“*" 

COUNTERBORE 302 DIA TO 
DEPTH SHOWN IN SECTION M-H 
FAR SDE » PLACES 


-Its MT CH .TOTAL 2-gTJ _ 

TOLERANCE NGN-CUMULATRC 



« SPACES AT 
-JgpfTCH.TOTALjJJ 
TOLERANCE 
NON-CUMULATIVE 


VIEW B-B 


-I u 


PARTIAL SECTION 

H-H 


unless otherwise SKoneo 

DIMENSIONS ARE IN MCMES 
TOLERANCES ON 

FRACTIONS IWCNJALS ANCLES 


i xx°7& s r™ 

XXX 005 o*ao'|»« c « D * 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS_ 

FRAME, 

TRAY 7 
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E 1008527 
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SECTION K-K 


-PAINT ALL SURFACES WTIMN CAHTT 


toPi O 


o J O 



SECTION J-J 


UNLESS OTHERWISE SHOFCO 

TOLERANCES ON 

ENACTIONS OECNMLS ANNIES 

4- fa 

00 for scale tins on a wwi o 


MANNED SPACECRAFT CENTER 

HO USTON, TUAN _ 

FRAME. 
TRAY 7 




Sue nma drawin g no 

E 1008527 




























































SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SU»f ACE[ 1 D r J 
STEP BELOW SURFACE MOT PERMITTED 




-CUTOUT THRU 


JL-.m 


.. 000 B _ 

.015 R J00*« 


M50 — 

2.130 .748 
, .748 


i ft 

i /»/ i i 



.015 R MAX PERMISSIBLE- 


OA0C POINT- 




CUTTER RADIUS- 


U 1 


SEE SHEET 2 


-.140 OIA 

•||gOIA SPOT FACE 
2 HOLES 


? 

TYP 30* 

DETAIL A 

SCALE 2/1 


nfift BLEND WITH .12 R 


" .073 01A 45 PLACE * 


-• SPACES AT ;JfJ? '°°| 
TOLERANCE NON-CUMULATIVE 


-.0003 MAX. STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA . 

STEP MAY NOT EXTEND TO LEFT OF SURFACEQD 


-BREAK EDGE THIS SIDE OS 


SECTION H-H 

SCALE 2/1 


- SEE DETAIL B 


-.050 R MAX PERMOSMLE 
vONE PLACE ONLY 


r CUTOUT THRU 


CAK 2 EDSCS THIS SIDE OS 


CUTOUT THRU- 


*wm 


.040- 40* I_ 

.080? 50* 1- 

2 PLACES A— rr 

SLEND WITH 

••2 R 5TS_L 

.572-T- 

5 SPACES AT- \- 

202,1.002 h 
.188 * .898 
TOLERANCE 
NON-CUMULATIVE 


v&ViS 


- 4 SPACES AT ; jfj * *.BB 
TOLERANCE NON-CUMULATIVE 


• SPACES AT -202 a 1.802 
9 SPACES AT |98 , 798 

^ TOLERANCES 
fT NON-CUMULATIVE 


-.126 DIA k.19 DEEP 
2 PLACES FOR 
MACHIMN8 LOCATION 


u_V40 UNC-3B 
SEE NOTES 

-;|JJ OIA SO PLACES 


SEE DETAIL A—' | 

^2|7 (FROM SAGE POINT)- 


-.12 

3 PLACES 


-.005 R MAX PERMISSIBLE 


-.082 X 45° TYP 


.595 t 

.575 

DIMENSION POR 
STEP ONLY 


-.IS R 
2 PLACES 


<005 MAX ALLOWABLE STEP ABOVE SURFACE [JEj 
STEP BELOW SURFACE NOT PERMITTEO 


SECTION F-F 



r-,005 R MAX 

.250 D|A _ 

—h.253 d,a r— 


- PART NUMBER AND OTHER 
PERMANENT MARKINS FOR 
PROCESS!N« PERMITTED 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HI9H 
CHARACTERS PER N0I0020IB 
LOCATE CENTRALLY 


m 

4-h 


-A ••o’® 

-IjjS 


NOTES: 

1. INTERPRET OR AWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-0-70327 

2. MATLJ ASTM NO.ZKGOA-TS MAGNESIUM ALLOY PER QO-M-31 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ #?29 R| 

5. all RAOH ANO FILLETS TO BE JJ UNLESS 
OTHERWISE SPECIFIEO 

8. F1NSH ELECTROLESS NICKEL PLATE ALL OVER PER NO 1002190. 
DIMENSIONS ANO FINISHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING S.ATING SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE. 

7 COAT THREADS OF FIND NO I ANO FINO NO. 2 WITH MIL-P-GSBS 
WET ZINC CHROMATE PRIMER 

§ MARK CHARACTERS BLACK PER NO1002019 EXCEPT SURFACE 0. 

AFTER PLATING ELECTRO-CHEMICAL ETCH PER HD 1002019 ALL 
CHARACTERS ON SURFACE 0 CENTRALIZE AS SHOWN 

B PAINT PER ND1002110 TYPE H USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF FRAME. UNLESS 
OTHERWISE SPECIFIED ALL HOLES TO BE FREE OF PAINT 

O PAINT PER NOI002IIQTYPE31 USING 1010729-3 CHARACTERS TONE 
TYft I PER NDI002I22. CENTRALIZE AS SHOWN 

II COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 

. * PRIMER(.36S/.385 OIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION) FINO NQ3 SHALL BE ASSEMBLED TO FIND NQ.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 
USING CURING METHOO 


DETAIL B 

SHOWN WITH FIND NO. 3 REMOVED 


PARTIAL SECTION G-G 


-bib (**<*• gace poinj)^ 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


:i*8 ° ,A — 

csxioo-x;!^ 


r-.272 DIA 

CBORE .409 OIA X .142 DEEP 




I0-32UNF-2B THRU 

. 3 *. C5X. j§V* ,A 

1-G- .003 OIA 1 

SEE NOTES SAT 


lUNUU OTHCMMC SKCtnCO 


1 1010881-24 

2 IOOOII3-2 
L IOOG528-I 


wstwumcntatiom im 


NUT. SELF-CLINCHING __ 

INSERT. T H RE APE 0. SELF-LOCKING 
FRAME. TRAY_ 


MANNED SPACECRAFT CENTER 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


* XX *.02 * I* 

* 

MATtMAL I 

SEE NOTE 2 


FRAME, 
TRAY 8 




1008528 






















































































































































































•-to SPACES-H 

.12 7— 1.252 
AT .123 1.248 

TCL NON-CUMULATIVE' 


.062 R—v 
12 PLACES 



A hEVISEL P£fl TQEsP 1523? ^ 

■q" REVISED PER TDRR 15950 |jtH rSu" FE 6 


-SEE DETAIL C 




- 15 SPACES AT- 

'll? = !p7^ TOLERANCE 
NOV-CUMULATIVE 


3dr: 


- 21 SPACES AT J23- 1'S.l 

TOLERANCE NON-CUMULATIVE 


.279~—~~ 

1 J- t 


- 4 SPACES 

TOLERANCES NON- 


AT;!|?= :3§| 

CUMULATIVE 


ImiT 5 









.062 R—a 
10 PLACES 


-.062 5 PLACES 





13 SPACES AT —' 
:!23= 1.623 TOLERANCES 
NON CUMULATIVE 


~%\ D'A ™ 
247 HOLES 


-.187 MIN CUTTER RADIUS 
3 PLACES 


-*!§ DIA THRI 

25 HOLES 


2.260 3 PLACES 


view A-A 

SEE SHEET I 


- 4.405 3 PLACES 


- 12 SPACES- 

.127 — 1.502 
.123“ 1.498 
TOLERANCE 
NON-CUMULATIVE 


2.252 _ 

2.248 

_ 2.377_ 

2.373 

_ 2.502 _ 

2.498 

_ 2.627 _ 

2.623 

_ 2.752 


2-748 

— m - 

_ 3.002 _ 

2.998 

3.127_ 

3.123 

_ 3.252 _ 

3.248 

3.377 

3.373 

_ 3.502 _ 

3.498 ' 

3.627 

- 3.623 - 

3.939 
3.935 " 

DETAIL B 

3 PLACES 



-SEE DETAIL D 


-.062 5 PLACES 


4tt 


~l r 

L—.062 


-SEE DETAIL B 
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.12 HI6H-' 

SEE NOTE 8 


PARTIAL SECTION KrK 


1 poog _ _psqp_ _ gogo, 1 

isr ii to e s i 

27 24 23 20 19 16 


© TWO SPEED 


© BUFFER CIRCUIT 


-Tv r _£^5!!32JJe2Ji2D<2C*5° ^ 

c? 26 14 13 ' ^ 


© © RELAY MODULE © © SCT MOOING © °J° * 5?“ ERuS 
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re e u rr 
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MOTOR DRIVE AMPLIFIER 

(SXT TRUNNION) 

ax \ 


MOTOR DRIVE AMPLIFIER 
(SXT SHAFT) 


MOTOR DRIVE AMPLIFIER 
(SCT SHAFT) 


- J see H note TY 8 P VIEW F-F ROTATED 180° 


-.08 HIGH TYP 
SEE NOTE 8 


x —SURFACE-D-REF 


-.12 HIGH REF 
SEE NOTE 8 



-1.70--H .75 f 


DO NOT PAINT THESE 
SURFACES 



-DO NOT PAINT 
EDGES OF OPENING 


-.08 HIGH 
SEE NOTE i 




PARTIAL VIEW E'E 


'—.08 HIGH TYP 
'SEE NOTE 8 


45A8J4 © © 45A8J5 © © 45A8J6 © © 45A8J7 


-.12 HIGH TYP 
SEE NOTE 8 


MARKING VIEWS 


DO NOT PAINT 
THIS SURFACE 



SECTION J-J 


.08 HIGH 
SEE NOTE [ 
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__ ■ ■ APPROVED* u + +T 


MANNED SPACECRAFT CENTER 


FRAME, 
TPAY 8 




1008528 















1 RJLvlStD 


SECTION D -0 



.009 MAX ALLOWABLE STEP ABOVE SURFACE!- 0- I 
STEP BELOW SURFACE WOT PERMITTED - 




JU. 


2.1m .74. * 


.09 A MAX PCRMWSMLE- 


4 k T S 


a KBO 

L A 

u J 



CUTOUT THRU 


BEE SHEET 2 


.140 DIA 
IJgDlA SPOTFACE 
2 HOLES 


-.0B4 R MAX PERMISSIBLE 




DETAIL A 

SCALE 2/1 


“060 BLEN0 W,TH •** * 


•0001 MAX. STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHAOED AREA _ 

STEP MAY WOT EXTEND TO LEFT OF SURFACE PtH 


SECTION H-H 

KALE t/l 


*. 0 ?I 0,A 4t 


•.090 R MAX PERMOSI8LE 
v ONE PLACE ONLY 


-B SPACES AT 


TOLERANCE NON-CUMULATIVE 


-SEE DETAIL B 


-CUTOUT THRU 


1 t EOBES TINS BIOS JOB 


• 4 SPACES AT • -*®* 

4 9PWH AT |M 4f# 


CUTOUT THRU- 


TOLERANCE NON-CUMULATIVE 


ETHfM 






/ B SPACES AT • **B02 

V MWtl AT |98 L7f# 

- TOLERANCES 

■“IgTT NON-CUMULATIVE 

ftl* i)i2 1 


4.260 
9.700 R , EF 


-.l2B0IAi.lt DEEP 
2 PLACES FOR 
MACMNtNS LOCATION 


.040- 40* 1 l 

.060* 50* I -ME 

2 PLACES I- tT“ 

BLEND WITH 

.»* R ,B7t » 

57I-T 
B SPACES AT-1- 

202 , 1.002 L 

.ISO • .098 r 
TOLERANCE 
NON-CUMULATIVE 


- 4-40 UNC-9B 
SEE NOTES 


/\ 

:4' 


.12 

9 PLACES 


—•062 X 45* TYP 


_.595 t 

.575 1 

DIMENSION FOR 
STEP ONLY 


-an DIA BO PLACES 


-.If R 
2 PLACES 


SECTION F-F 


E3D EE1 


-.009 MAX ALLOWABLE STEP ABOVE SURFACE [TH 
STEP BELOW SURFACE NOT PERMITTED 1 - 1 


r-,005 R M, 

izri 


- PART NUMBER ANO OTHER 
PERMANENT MARKINt FOR 
PROCESS!N4 PERMIT TEO 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NOIOOtOlB 
LOCATE CENTRALLY 


lift 


1*070 



^ \l- 1 -L. .T—\ 

—J:!!? 0 ** 1— 


-i;' 5 S" tr 


NOTES: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT 1: ASTM NO. ZK6QA-T5 MAGNESIUM ALLOY PER QQ-Mr9l 

3. REMOVE BURRS ANO BREAK SHARP EDCES .005-.015 

4. UNLESS OTHERWISE SPEClFlEOl FINISH 125/ 


DETAIL B 

Shown with find NQ 3 REMOVED 


PARTIAL SECTION 6-6 


-B!8 (FROMGAOE POINT)^ 



-.015 R MAX PERMISSIBLE 


5. ALL RADII ANO FILLETS TO BE ,1 UNLESS 
OTHERWISE SPECIFIED 


SECTION E-E 


B. FINSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002IM. 
DIMENSIONS ANO FM6HCS APPLY AFTER PLATING. PLUS THREADED 
HOLES DURING n.ATlNG. SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE. 


7. COAT THREADS OP FIND NO I ANO FINO NO. t WITH MIL-P-SBSS 
WET ZINC CHROMATE PRIMER 

f. MARK CHARACTERS BLACK PER NO1002019 EXCEPT SURFACE D. 

AFTER PLATING BLECTRO-CHEMICAL ETCH PER NO I0020IB ALL 
CHARACTERS ON SURFACE 0 CENTRALIZE AS SHOWN 

St PAINT PER ND 1002110 TYPE H USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLANE ANO ENO OF FRAME. UNLESS 
OTHERWISE SPECIFIED ALL HOLES TO K FREE OF PAINT 
D. PAINT PER NO 10021 IQ TYPE IT USING 1010729-3 CHARACTERS TO BE 
TYPE I PER NDI002IZ2. CENTRALIZE AS SHOWN 
II. COAT BROACHING teeth ON FINO NO. 3 WITH MIL-P- 0565 ZINC CHROMATE 
| PRIMER(.36S/.385 OIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
1 INSTALLATION). FINO NQ3 SHALL BE ASSEMBLED TO FIND NOLI WITH AN 
INSULLATION FORCE OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY P£R NO 
USING CURING ME THOO 


:!** o'* — 

«"oo-»:!?§/ 




-%272 DIA 

CBORE .406 OIA X .M2 DEEP 


1 1010861-24 

2 I000IIS-2 
L 1008528-1 


NUT, SELF-CLINCHING _ 

INSERT, ThREADEQ, SELF-LOCKING 
FRAME, TRAY _ 


rile 


•0-32UNF-2S THAU 


l-B- .005 OIA | 

SEE NOTES §47 


SECTION A-A 


SECTION B-B 

2 PLACES 




UNLESS OTHERWISE SRECIHCO 
• OMCNSIONS MK M MCHO 
TOLERANCES ON 


MANNED SPACECRAFT CENTER 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


± XX ±.02 * I* 

XXX ±.005 j 

- 00 NOT SCALE THIS OA M WM 
MATERML 

SEE NOTE 2 
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SECTION D-D 



.005 MAX ALLOWABLE STEP ABOVE SURFACEU9 
STEP BELOW SURFACE NOT PERMITTED 



. " f/l c fH c-F ft TC^R 15 ?-.? 

B WCVMEO PEW TOWB 15950 


© 1 C I H&vtsED 


D I REVISED PER TD«ei = 


_ .000 p 

.015 R JOO 


.05 R MAX PERMISSIBLE- 


2.150 I yfiYP 
2.130 .748 * SOTTYP^ 

I .744 l sC 


Em" 


CUTTER RADIUS— 


I L570X R f F 


L J6 ° A 

L J 



CUTOUT THRU 


-^—1^25 ^ 


SEE SHEET 2 


.140 DIA 

‘.118 01A SPOTFACE 
2 HOLES 


-.094 R MAX PERMISSIBLE 


TYP 30® 


DETAIL A 

SCALE 2/1 


*0003 MAX. STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA 
STEP MAY NOT EXTEND TO LEFT OF SURFACE f-F-j 


SECTION H“H 

SCALE 2/1 


I DIA 45 PLACES 


-8 SPACES AT*]|7 ; 1*0 J| 
TOLERANCE NON-CUMULATIVE 


- 4 SPACES AT ||7--J02 

TOLERANCE NON-CUMULATIVE 


-.030 R MAX PERMISSIBLE 
vONE PLACE ONLY 


-CUTOUT THRU 


CAK 2 EDGES THIS SIDE OS 


-SEE DETAIL B 


i** 77 ?* r 


.040,. 40* 1 

.040* 50* t- 

2 PLACES J —ITT 
BLEND WITH 

•»* ** .578 * 

.57f-j 

8 SPACES AT- 

202 , 1.002 
.198 * .998 
TOLERANCE 
NON-CUMULATIVE 


:i:UUF| 


/ 9 SPACES AT f 9 ° 8 2 -!;®SS 

r__ TOLERANCES 

NON-CUMULATIVE 

1 1 


/ N 


-.125 DIA x.19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


— 4-40 UNC-3B 
SEE NOTE 8 

-;|g DIA 80 PLACES 


SEE DETAIL A—' | 

;J |J (FROM GAGE POINT)- 


12 

3 PLACES 


• .005 R MAX PERMISSIBLE 


-.042 X 45° TYP 


_.S95 t 

.575 ' 

DIMENSION FOR 
STEP ONLY 


-.16 R 
2 PLACES 


-005 MAX ALLOWABLE STEP ABOVE SURFACE HTH 
STEP BELOW SURFACE NOT PERMITTED - 


SECTION F-F 



<-.005 R MAX 

__.25° D|A 

—H 253 0 A r— 


- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMIT TEO 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NDI0020IS 
LOCATE CENTRALLY 


\m 

4ti 


-J( I.OTO 

-IAIS « f - 


NOTES: 

L INTERPRET Oft AW IMG IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTJ4 N0.ZK40A-TS MAGNESIUM ALLOY PER OO-M-31 

3. REMOVE BURRS ANO BREAK SHARP EOCES .005-.015 

4. UNLESS OTHERWISE SPECIFIER FINISH 125/ ^ R 

5. ALL RADII ANO FILLETS TO BE UNLESS 
OTHERWISE SPECIFIED 

S. FtNSH ELECTROLESS NICKEL PLATE ALL OVER PER NO 1002188. 
DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING R.ATING SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES’AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE. 

7. COAT THREAOS OF FINO NO I ANO FIND NO. 2 WITH MIL-P-BSGS 
WET ZINC CHROMATE PRIMER 

S. MARK CHARACTERS BLACK PER NO10020(9 EXCEPT SURFACE 0. 

AFTER PLATIN8 BLECTRO-CHEMICAL ETCH PER NO 1002018 ALL 
CHARACTERS ON SURFACE 0 CENTRALIZE AS SHOWN 

9 PAINT PER ND1002110 TYPE H USING KX0729-I ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF FRAME. UNLESS 
OTHERWISE SPECIFIED ALL HOLES TO BE FREE OF PAINT 

». PAIRT PER NO 1002110 TYPE 31 USING 1010729-3 CHARACTERS TO BE 
TYPE I PER NDI002I22. CENTRALIZE AS SHOWN 

11. COAT BROACHING T££TH ON FIND NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 
PRIMER(.365/.38S DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION. FINO NQ 3 SHALL BE ASSEMBLED TO FIND NOl I WITH AM 
INSTALLATION FORCE OF 1500 K> 2000 LBS. EMBED NUT <N TRAY PER NO 

USING CURING METHOO 

12. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED IS 
PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 


PARTIAL SECTION G-G 


Shown with find no. 3 REMOVED 
SCALE 4/1 


-jH, 1 !! (FROM GAGE POINT)-, 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


il8( ni a «-■ 

.19° 0,A “ 

*kx>* *:§?§> 





-%272 OIA 

CBORE .404 OIA X .142 DEEP 


1 1010841-24 

2 I000IIS-2 
L IOOB526-I 


-;!||dia THRU 
IO-32UNF-2B THRU 


1-9- .005 OIA 1 

SEE NOTESG 47 


SECTION A-A 

2 PLACES 


SECTION B-B 


J L-.245\. 

>—.015 R MAX PERMISSIBLE 

SECTION C-C 


UNLESS OTHERWISE SHCIFICO 

- DIMENSIONS MC M MCMES 
_ TOLERANCES ON 

" FRACTIONS OECMALS ANOUS 

* XX ±.02 ± I • 

-+~ XXX±.005 i 

- 00 NOT SCALE THBONAFANO 
MATERIAL 

SEE NOTE 2 

“ HEAT TREATMENT 


NUT, SELF-CLINCHING _ 

INSERT. THREADED. SELF-LOCKING 
FRAME, TRAY 
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.12 HI6H-^ 

SEE NOTE 8 

MARKING OPTIONAL PARTIAL SECTION K-K 


} l io —8 3 T 'SO Oft _ _QfiQO_ _ fipfiQ.' 

IS ii K) 6 5 l 

27 24 23 20 19 * 

BUFFER CIRCUIT © ©TWO SPEED© © RELAY MOOULE © 
SWITCH 39 36 35 32 31 28 

„ 54 50 49 45 44 40 

20 II ,''6Soo-&65C-TOWTi 

©2!oSb2S>®®<J50 *<QypaP ooflQg QgQgfl/ 


© SCT MOOING © CDU 0 TO A 

converter 


COU 0 TO A 
CONVERTER 


fQPQBSlDQSOo 0 0 


?°e e°f ( 


MOTOR DRIVE AMPLIFIER 
(SXT TRUNNION) 


MOTOR DRIVE AMPLIFIER 
(SXT SHAFT) 


-.12 HIGH TYP o 

SEE note 8 VIEW F-F ROTATED 180 


MOTOR DRIVE AMPLIFIER 
(SCT SHAFT) 


-.08 HIGH TYP 
SEE NOTE 8 


- SURFACE-D-REF 


-.12 HIGH REF 
SEE NOTE 8 



p—1.70-► .75 *~ 



00 NOT FAINT THESE 
SURFACES 


-DO NOT PAINT 
EDGES OF OPENING 



.06 HIGH 
SEE NOTE 8 


45A8J5 © © 45A8J6 © © 45A8J7 


26 °® ®T 



.08 HIGH 
SEE NOTE 8 

MARKING OPTIONAL 


SECTION J-J 


-.08 HIGH TYP 
SEE NOTE 8 

MARKING OPTIONAL 


-.12 HIGH TYP 
SEE NOTE 8 
MARKING OPTIONAL 


PARTIAL VIEW E“E 


-DO NOT PAINT 
THIS SURFACE 


MARKING VIEWS 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN .1 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

*- XX* 02 * — 
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SECTION D-D 



-.005 MAX ALLOWABLE STEP ABOVE SUPFACE0T 
STEP BELOW SURFACE MOT PERMITTED 



| 6 mvMEO PER TOMB 15950 

! r VISED C'^TORR 

D REVISED PEe TDRe»8£ J J 

~E~ REVISED PEI? TDRR Z\SZ-+ 


.015 R MAX PERMISSIBLE- 


CAGE POINT- 


2.150 1 V)*T y P J 

2.130 .748 




'rE? I * 8 ! 2 f .Q8 




U J 


SEE SHEET 2 


-.140 DIA 

*118 0* A sp OTFACE 
2 HOLES 



CUTTER RADIUS- 


-094 R MAX PERMISSIBLE 


:8J8^ < 

TYP JO* 

DETAIL A 

SCALE 2/1 


'•gfg BLEND WITH .12 R 


-*.OT*°,A 88 PEACES 


- .SPACES AT ;jg = 

TOLERANCE NON-CUMULATIVE 

CUTOUT THRU- 

|-« SPACES AT jg- 
l 1 TOLERANCE NON-CUMULATIVE A 


-.0003 MAX. STEP BELOW ADJACENT SURFACE 

PERMISSIBLE FOR SHADED AREA --, 

STEP MAY NOT EXTEND TO LEFT OF SURFACEj^F^J 


-BREAK EDGE THIS SIDE DS 


SECTION H-H 

SCALE 2/1 


-SEE DETAIL B 


-.030 R MAX PERMISSIBLE 
vONE PLACE ONLY 


r-CUTOUT THRU 


CAK 2 EDGES THIS SIOE DS 


nl|HrT 

i.«s* 

2.44G l + —1 

I I + t —II 


/ 9 SPACES AT 
/ 9 8PACES AT os 1.798 
} f _ TOLERANCES 
n 6B '*T NON-CUMULATIVE 

i l 


—.125 DIA x.19 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


.040 M 40* I_11 

.040* 50* WVg 

2 PLACES I-rt 

BLEND WITH 

.12 R STS.!. 

.S72 

5 SPACES AT- \- 

202 ,1.002 L 

.198 * .998 
TOLERANCE 
NON-CUMULATIVE 


J --— l^tSPAI /\ 

L-314 / 32 JT ~ 

'§Z5 SEE DETAIL k—' | 

-*4-40 UNC-3B (FROM GAGE POINT)- 

SEENOTEG i 


-.12 

3 PLACES 


-.005 R MAX PERMISSIBLE 


-;!JJ OIA BO PLACES 


-.16 R 
2 PLACES 


-.062 X 45° TYP 


.595 f 

".575 

DIMENSION FOR 
STEP ONLY 



^OOS MAX ALLOWABLE STEP ABOVE SURFACE | -E-J 
STEP BELOW SURFACE NOT PERMITTEO 


SECTION F-F 



/-.005 R MAX 

•250 niA 

—^.253 D,A r— 


- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER N0I0O20I8 
LOCATE CENTRALLY 


m 

-YTl 


-4 t.OYO 

_2.>w Rtf- 

2.»30 



NOTES: 

L INTERPRET OR AWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MATLJ ASTJI N0.ZK60A-T5 MAGNESIUM ALLOY PER OQ-M-31 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ ?29 R| 

5. ALL RADII ANO FILLETS TO BE [J UNLESS 
OTHERWISE SPECIFIEO 

«. F1NSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I9S. 
DIMENSIONS AND FINISHES APPLY AFTER PLATING.PLUG THREADED 
HOLES DURING PLATING SPECIFIED THICKNESS NOT REQUIRED 
IN ALL HOLES’AS LONG AS PLATING IS CONTINUOUS THROUGH 
EACH HOLE. 

T COAT THREADS OF FIND NO I ANO FINO NO. t WITH MIL-P-6569 
WET ZINC CHROMATE PRIMER 

S. MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACE ft 
AFTER PLATING BLECTRO-CHEMICAL ETCH PER NO 1002019 ALL 
CHARACTERS ON SURFACE OCENTRALIZE AS SHOWN 

B PAINT PER NO 1002110 TYPE H USING,1010729“I ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF FRAMCL UNLESS 
OTHERWISE SPECIFIED ALL HOLES TO BE FREE OF PAINT 

0. PAINT PER NO 1002110 TYPE IT USING 1010729-3 CHARACTERS TO BE 
TYPE I PER NDI002I22. CENTRALIZE AS SHOWN 

II COAT BROACHING teeth ONFiNO NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 
' PRIMER(.365/.385 OIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION) FIN0NQ3 SHALL BE ASSEMBLE0 TO FlNO NO.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBEO NUT IN TRAY PER NO 
1002126 USING CURING METHOOBT. 

12. AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED IS 
PERMITTEO. PLATING SURFACE MUST BE CONTINUOUS. 


PARTIAL SECTION 6-6 


DETAIL B 

SHOWN WITH FINO NO. 3 REMOVED 
SCALE 4/1 


■IG.7IG5 (FR0M CAGE POINJ)- 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


:!!$ oi* — 

cjkoo-y;!^/ 


-.272 DIA 

CBORE .40G DIA X .142 DEEP 




1 1010861-24 

2 I000H5-2 
L 1008526-1 


0-32UNF-2B THRU 

!•» .005 OlAl 
SEE NOTESB 47 


SECTION A-A 


SECTION B-B 

2 PLACES 


5 -JL- ,01J A MAX PERMISSIBLE 

SECTION C-C 


UNLESS OTHERWISE SPCCIEICO 

- OtMENSONS ME M INCHES c 

TOLERANCES ON — - j. 

' ENACTIONS OCCNMLS ANCUS oRAHN ££ 

± XX ±.02 * I 

-H- XXX ±.005 \ CHCCRioZ 

- DO NOT SCALE THIS MAPANB _ APPROVAL. 

. •“«««**• APPROVAL 

SEE NOTE 2 
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SEE NOTE 8 

MARKING OPTIONAL PARTIAL SECTION K“K 
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DETAIL A 
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PROCESS!NS PERMITTED 
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CHE M (CAL ETCH .tt WISH 
CHARACTERS PER N0I0020IB 
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NOTES* 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZKG0A-T5 MAGNESIUM ALLOY PER QQ-M-31 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIEd FINISH 125/ 729 R 

5. ALL RADII ANO FILLETS TO BE jo UNLESS 
OTHERWISE SPECIFIED 

B. F1NSM ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I8B. 
DIMENSIONS AM) FINCHES APPLY AFTER PLATING. PLUG THREADED 
HOLES DURING S.ATING SPECIFIED THICKNESS NOT REQUIRED 
M ALL HOLES 'AS LONG AS PLATING 18 CONTINUOUS THROUGH 
EACH HOLE. 

T. COAT THREADS OF FIND NO. I ANO FIND NO. t WITH MILP-GGG6 
WET ZINC CHROMATE PRIMER 

B. MARK CHARACTERS BLACK PER NO10020(9 EXCEPT SURFACE 0. 
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CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN 
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BETWEEN VIEWING PLANE ANO END OF FRAME. UNLESS 
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SHOWN WITH FIND HQ. 3 REMOVED 


PARTIAL SECTION 6-6 


— SSTtiSs l r *°* 6469 WINJ)-, 

-K8--- 



-.015 R MAX PERMISSIBLE 


SECTION E-E 






-vZ72 DIA 

CBORE .40G DIA X .142 DEEP 


1 1010 861-24 

2 I000IIS-2 
L 1008528-1 


081 -280 

* 2 * 1 ri4c 


t VHO-32UWF-2B THRU 

r=4 


I ♦ .003 DIA I 

Ut MOTES • 47 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION C-C 


-.015 R MAX PERMISSIBLE 


J JNUtt OTHUNNSC SFCCmCO 

roumcn on 




NUT. SELF-CLINCHING 

INSERT. THREADED. SELF-LOCKING 

FRAME. TRAY 


MANNED SPACECRAFT CENTER 

HOUSTON TCMS 


FRAME, 
TRAY 8 


1008528 


I 




























































































































































































r 


4 


± 


l 



FARTIAL SECTION 


K-K 




-.08 HIGH 
SEC NOTE 8 


E-E 





MARKING VIEWS 
















































t REVISED PER TPRR 15229 
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N0TE L INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
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2. MAT L: ASTM N0.2K80A-TS MAGNESIUM ALLOY PER QQ-M-31 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ #72 9 REF 
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OTHERWISE SPECIFIED 

S. FINSH ELECTROLESS NICKEL PLATE ALL OVER PER NDIOOtIM. 
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7 COAT THREADS OF FIND NO. I ANO FIND MO. 2 WITH MIL-P-88S9 
WET ZINC CHROMATE PRIMER 

8 . MARK CHARACTERS BLACK PER NO 1002019 EXCEPT SURFACED. 
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CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN 

9 PAINT PER NDI002IIO TYPE H USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF FRAME. UNLESS 
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STEP BELOW SURFACE WOT 
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t PAINT PER NDI002II0 TYPE H USING 1010729*1 ALL SURFACES 
BETWEEN VIEWING PLANE ANO END OF ^"^UNLESS 
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STEP BELOW SURFACE NOT 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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DIMENSIONAL STABILITY. DIMENSIONAL STABILITY SHALL MOT EXCEED .001 INCH PER INCH 
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6.0 .045/.055 DIA PUNCH ALL HOLES 
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N0TE ^ INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM N0.2KG0A-T5 MAGNESIUM ALLOY PER QO M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4 . UNLESS OTHERWISE SPECIFIED, FINISH 125/ .729 RE 

9b ALL RADII ANO FILLETS TO BE UNLESS 
OTHERWISE SPECIFIED 

6 FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER ND1002198 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN6 PLU6 
THREADED HOLES DURING PLATING. SPEOFED THICKNESS NOT REQUIRED 
M ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH EACH HOLE 

T. COAT THREADS OF FIND NOIBFIND N02 WITH MIL-P-86G8 WET ZIHC 
CHROMATE PRIMER 
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A REVISED PEE TOW >5950 

B REVISED PER TDRR 18632 


?0* p 


.305 >000 R 

.365 / -.01S " 


2.150 "* l xofryp 
2.130 .748 * SO* 

I -WE 4 


i i/sto »rff- 

l/| J- IA 25J-I.237 

j : / I L 


.05 R MAX PERMISSIBLE- 



TYP 30' 



L_ 



CUTOUT THRU 


-.06 R TYP 
4 PLACES 


140 OIA 
IlgDIA SPOTFACE 
2 HOLES 


VIEW A 

scale 2/1 


U O4 0 
.060 


BLEND WITH .12 R 



094 R MAX PERMISSIBLE 


4 EQUAL SPACES AT .125 ±.002 
PITCH TOTAL.500 ±.002 

TOLERANCE NON-CUMULATIVE 


0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE POR SHADED AREA. S TEP MA Y 
NOT EXTEND TO LEFT OF SURFACE 1 - F -J 


BREAK EDGE THIS SIDE .03 



- 8 EQUAL SPACES AT.125 ±.002 PITCH 
TOTAL 1.0001.002 TOLERANCE NON CUMULATIVE , 2 





•SEE DETAIL B 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-w* 01 * 45 M0LES 


— 155 T 5 EQUAL SPACES AT 
•=J45 I .200 -.002 PITCH TOT/ 
rF | 1.8001002 

' TOLERANCE 

I— ‘- 912 NON-CUMULATIVE 


2 PLACES - 
BLEND WITH 
.12 R 


^TT 

*r4— 

5-4-— 


0*4-40 UNC-3B 
SEE NOTE 6 


5 EQUAL SPACES--- 

AT .2001.002 PITCH 
TOTAL 1.0001.002 
TOLERANCE NON-CUMULATIVE 
. .430 

r .400 


-•JJJ DIA 60 HOLES 




595 DIM T 
FOR 

STEP ONLY 


SECTION F-F 



NOTES: 

L INTERPRET DRAWING IN ACCOROANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER QQ M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ ?29 

9b ALL RADII ANO FILLETS TO BE jgjjuNLESS 
OTHERWISE SPECIFIED ^ 

6 FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NDI002I98 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN 6 PLU 6 
THREADED HOLES DURING PLATING. SPEOFED THICKNESS NOT REQUIRED 
M ALL HOLES AS LONG AS PLATING IS CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO 18 FIND N02 WITH MIL-P-8585 WET ZINC 
CHROMATE PRIMER 

8 . MARK CHRACTERS BLACK PER NO 10020® EXCEPT SURFACE 0. AFTER PLATVM 
ELECTRO CHEMICAL ETCH PER NO 1002019 ALL CHARACTERS ON SURFACE O 
CENTRALIZE AS SHOWN. 

G.PAINT PER NDI002II0 TYPE II USIN 8 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE ANO END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

MX PAINT PER NDI002II0 TYPE II USING 10107*9-3 CHARACTERS TO 
BE TYPE I PER NO 1002122. CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FIND N0.3 WITH MIL-P- 8585 ZINC CHROMATE PRIMER 
C365/.38 5 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). 
FINO N03 SHALL BE ASSEMBLED TO FIND HQ I WITH AN INSTALLATION FORCE OF 
1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO USING CUR.NG METHOD 

ft.AFTER PLATING, ROUGHENING 3F THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZKGOA-TS MAGNESIUM ALLOY PER 00 M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ Jn RCF _ 

5. ALL RADII ANO FILLETS TO BE ^UNLESS 
OTHERWISE SPCCIFIEO 

6 FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER NO1002198 
DIMENSIONS ANO FINISHES APPLY AFTER PLATIN6 PLU6 
THREAOEO HOLES DURING PLATING. SPEOFED THICKNESS NOT REQUIRED 
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C365/.30 5 OIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). 

| FIND NQ3 SHALL BE ASSEMBLED TO FIND NQI WITH AN INSTALLATION FORCE OF 
1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO USING CURING METHOO 
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MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE 
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GVC 

PENHAMT 


GENERAL NOTES 


NINE LtSf AA 


4 


1668414 


SEE CONDUCTOR CHART• PENNANT NOTE 1* 

SEE CONDUCTOR CHART* PENNANT NOTE 2* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-0-70327. 

NARK CONDUCTOR IDENTIFICATION PER NOX002019* 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1*2 INCHES* 
SPIRALLING OF THE MARKING IS ALLOWED* 

V OR N IN TINNED COLUMN INDICATES YES OR NO* 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING* 

ASSEMBLE ITEM 2 PER N01002204* 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE REV LTR 



6VC __ Mint List m , _+_ ltaitu 

PENNANT GENERAL NOTES 

NOTE 

TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED - 

APPLICABLE LENGTH 

FOR WIRE OR CABLE* TOLERANCE 

STRIP WIRE* STRIP 

JACKET* CUT WIRE WIRE OR STRIP CUT 

OR CUT SHIELD* CABLE WIRE JACKET WIRE SHIELD 

UNDER 1 INCH ♦ *04—.00 +*03—*00 +*06—*04 ♦•06—*04 ♦#04—*04 

1 INCH TO S INCHES ♦ *30-.00 +.04-.00 ♦.25-.25 +.25-.25 *.25-.25 

G INCHES TO 4 FEET +l*00-*00 +*50-*50 +.50-.50 +*50-.50 

OVER 4 FEET +2.00-.00 


MANNCD 

SPACECRAFT 

CENTER 

HOUSTON, TIXAS 


SCALE-NONE 


SIZE 

A 


1004414 


| SHEET 3 Qp 5 


WIftfc LIST AA 




_Y_ 

1 CONDUCTOR 



SK 

xit 

FROM 


1 - 



INDIVID 

UAl L 

ITCM 

NO. 

(NOTH 

_ cut wnt o 

SIW* WMI Ot M< 

naa 

Tl[*> 

thumnatio 
spk. ; 0 

(L 

NO. 

CUT WIH O* SHIHD 
srttp win 0* JACKCT 

1 

> 

TERMINATION 

tnc WT no. 

-ZL 

_ 

CMCUIT POINT 

J 

> 



| ITSM NO. 


CMCUIT POINT 

I3>. 

itim no. 

r 

■AA-L 






_ 

f" 

n_ 


















• A 2 

2 



•♦5A8P1—m4 



IS 







45A8P1-H3 



'I 








AA 3 

1 


5fl 

45A8P1-P4 


20 

N 







A5A8E1 


20 



3 






AA 4 


2 

50 

45A8J4—18 


20 








I i5A8J4- 4 


2G 









AA 5 


2 

5; 

45A3J4-22 


2 C 








45A8J4- 7 


20 









AA 6 



5C 

45A8J4-26 


2 C 








45A8J4-10 


20 









AA 7 



5. 

45A8J4-30 


2C 








45A8J4-16 


20 









AA 8 



b( 

A5A8J5-N6 


2 C 








45A8J9- 9 


20 









AA 9 


-- 


45A8J5-35 


2 C 








45A8J9-17 


20 









AA 10 


5C 

4 3A8J5-5G 


2 C 1 








45A8J5-11 


20 









AA 11 

2 


22 

45A8J8- 5 










45A8J8- 6 











AA 12 
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2 ( 

45A6J8-11 










A5A8J8-12 











AA 1 3 
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?C 

4 5A8J9-11 










45A8J9-12 











AA 14 

2 


2. 

45A8J10-11 










45A8JI0-12 











AA 15 



bC 

45A8J5-24 


2'f 








45A8J5-37 


201' 
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[*> 7MI STO CONDUCTOR TERMINATION FIGURES ARE PER 


SPACECRAFT 

CENTER 
























































WIRE ilSt AA * 100*414 



CUT WIRE OR SHIELD 
STRIP WIRE OR JACKET T 


&5A8P1—H4 


k5A8Pl-P4 


TERMINATION 
SPEC. [j> 

ITEM NO. ~] 


STRIP WIKE OR JAC KET 

CIRCUIT POINT | [j^: 


TERMINATION 
SPEC pj>T NO. 


2D048A8J4-22 


k5A8J4- T 


280WA8J4-26 


k*A8J4-lO 


25045A8J4-30 


A5A8J4-14 


45A8J5-46 


ASA8J*- • 


45A8J9-17 


45A8J5-50 
A5A8J8- 5 


A8A8J8- 4 
43A8JG-12 


t5A8«flO~ll 


A5ASJ10-12 


Y> THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
DIMENSIONS ARE IN INCHES AND TV/O PLACE DECIMALS. 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON. TEXAS 

SCALE-NONE REV LTR 
























































































MIRING HARNESS A 


< HL< -u 


CONDUCTOR 

INDIVIDUAL LENGTH 


_ ITEM _»l«.r wi.« ~ ■ 

NUMEEE | NO. CIKUIT POINT 

k 2> i n w w>tfi-w 

> 2» i li w mw-M 

k 29 l 

k 2 * 1 t*30 »5»»Pl-H3 

A 27 7j* 17I0WA*M-S4_ 

A 2* 2 3»0 »»A»J12- * 

A 30 1 1*70 »3A»P1-T>3 

A 31 2 1330 A3A4P1-01 

A 32 t 1**0 »3A*01-P2 

■*A S3 1 1700 A3A401-01 

A 3* 1 l»ko»»A»*l-Sl 

A 35 1 nlm5AWl-0* 

A 3* 1 13 >0 HAAAl-F* 

A 37 1 1270 A3AA01-W3 

A SO 1 1130 >»A*01-»»2 

A 99 l 12X) »3A»Pl-m 

A *0 1 0D0 A3A4P1-W* 

A *1 1 790A5A4P1-H* 


CUT WIRE OR SHIELD 
STR IP WIIE OR JACK ET 1 
CI1CUIT POINT |ip> | 

kkPl-Pt ?0h 


3AAP1-K3 
SA4P1-H3 
3AAP1-S4 
5A4J12- * 


TERMINATION 

SPEC - 11> 
ITEM NO. ~1 


A 31 1 2| 15ft 

A 32 1| 16)6 


*5A4Rl-9t 

t5A4Rl~St 


A5A401-H3 


A_9^_1_1|J? 0 

A 40 1 s|o 


>>7HE STD CONDUCTOR TERMINATION FIGURES ARE PER 
>> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


CUT WIRE OR SHIELD 


NO. 


121 


m 




fffl 1 


ei 


D 

QQQ 

117 

252^1 

234 


119 


114 


122 


229 


220 


291 


115 

22ES 

250 


239 


292 



MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE - NONE REV LTR 


1004424 


TERMINATION 
SPEC [T>T MO. 

ITEM NO. ~1 1 _ 


1000426 

I SHEET 6 OF 13 


MIRING HARNESS A 


1004426 


CONDUCTOR 

INDIVIDUAL LE NGTH 
ITEM 

NUMBER I NO. 


CUT WIRE OR SHIELD 
STRIP WIRE OR JACK ET 
CIRCUIT POINT | [j>- | 


Urn 

E 



Q 

E 

ss 

52JHKB 


E 

ES 

iSSSSI 


E 

wm 

m a 



-4- 

-*U 

—1— 



4- 

5 



E! 

Eg 



El 

ES 



El 

13 



El 

ES 

IBHPIfl 

kmkmtmkm 

72 

El 

ES 

5A5A4J3—14 

73 

El 

wm 


74 

El 

ES 

5WA4J7-17 

75 

El 

ES 

5*5A4J7-18 

74 

El 

E3 

0t5A4J7-14 

B 

El 

ES 

miMSifiU 

B 

E 

E3 


B 

E 

e; 

33HE3H 


CUT WIRE OR SHIELD 
STRIP WIRE OR JAC KET 
CIRCUIT POINT 1 jf>» 


DELETE D 

DEIETID 


>>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
a> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


127R 85A4J9-14 
197 45A4J4—19 


121AI9A4J4—19 20 R 

23 WA4J9—16 20 R 

199 MA4J3—14 20R _ 

14 85A4J3-I4 20 R ^ 

-WR- 

75 WA4J12-10 201_ 

74 L5A4J5-16 20 N 

74L*5A4J13-14 20*1 

71 *9A4J6- 9 20R_ 

7tlU5A4J13-it 20R_ 

35 *5A4J11- 9 20 R 

MANNED S,ZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


TERMINATION 
SPEC g>T NO. 

ITEM NO. 1 _ 


1004626 
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SCALE-NONE 
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FIGURE 1 

MULTIPLE SPOT TIE 

MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 

A 

1008626 


SCALE-NONE 

[ REV LTR 4“ | SHEE- 


SHEET \Z OP 13 
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6VZ WIRING HARNESS A ♦ 1608627 

PENNANT GENERAL NOTES 

NOTE 

1 SEE CONDUCTOR CHART* PENNANT NOTE 1* , 

2 SEE CONDUCTOR CHART* PENNANT NOTE 2* 

3 INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

NlL-0-70327. 

4 MARK CONDUCTOR IDENTIFICATION PER ND1002019* 

3 SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1*2 INCHES* 

4 SPIRALLING OF THE MARKING IS ALLOWED* 

7 LACE HARNESS USING ITEM 6* 

• IDENTIFY USING DRAWING NO* ANO REVISION LETTER PER MIL-STD-130 

(ES-2671. 

9 V OR N IN TINNED COLUMN INDICATES YES OR NO* 

10 GRID MODULE IS 1 INCH BASIC* 

U UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 

POSITION WITHIN ♦OR - *12 INCH RELATIVE TO GRID* ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦OR - *06 
INCH RELATIVE TO GRID* TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE* 

12 BREAKOUTS OF INDIVIDUAL OR GROUPS OR CONDUCTORS ARE MINIMUM 
CONFIGURATION* 

13 VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING* 

14 VENDOR ITEM - SEE SOURCE CONTROL DRAWING* 


13 


ASSEMBLE ITEM 3 PER ND1002206* 


MANNED 

SPACECRAFT 

SIZE 


CENTER 

HOUSTON, TEXAS 

A 


SCALE-NONE 

| REV LTR 


1009627 

|SHEET 


GVZ WIRING HARNESS A _1008627 


PENNANT 



LIST OF MATERIALS 

NOTE 

ITEM 

QTY 

PART NO 


DESCRIPTION 

13 

1 

AR 

1010848- 

2 

WIRE* 63 FEET 6 INCHES TOTAL LENGTH 

13 

2 

AR 

1010848- 

4 

WIRE 20 FEET 5*8 INCHES TOTAL LENGTH 

13 

3 

AR 

1010847- 

2 

WIRE* ELECTRICAL 

13 

4 

AR 

1010847- 

4 

WIRE* ELECTRICAL 

13 

5 

13 

1010738- 

6 

CONTACT* ELECTRICAL SOCKET 

14 

6 

AR 

1012507- 

2 

TAPE LACING ANO TYING 


7 

AR 

QQ-S-571 


SOLDER SN60 WRAP 2 (ES-2173* ALLOY 1) 


8 

AR 

MIL-F-14256 

FLUX (ES-2798) 


MANNED 

SIZE 


SPACECRAFT 

CENTER 

HOUSTON, TEXAS 

A 

1008627 


SCALE - NONE REV LTR 


SHEET 


■y 


wiring harness a 


GENERAL NOTES 


ASSEMBLE PER ND1002032* 
SOLDER PER ND1002071* 


tolerance chart* unless otherwise specified —' 

APPLICABLE LENGTH 

FOR TOLERANCE 


APPLICABLE LENGTH 
FOR 

STRIP WIRE* STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD* 

UNDER 1 INCH 

1 INCH TO 6 INCHES 

6 INCHES TO 6 FEET 


STRIP CUT 

WIRE JACKET WIRE SHIELD 

♦*03-*00 ♦*06-*06 ♦.06-.06 ♦•06-*06 

♦*06-*00 ♦•25-*23 ♦*25-*25 ♦.23-.25 

♦•50-.30 ♦*30-*30 ♦*30—*30 


WIRING HARNESS A 




MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE • NONE REV LTR 


1008627 

| SHEET 3 OF 12 

















GVZ 


wiring harness a 


100862? 



GVZ WIRING HARNESS A 6 1008627 



WIRING HARNESS A 


1008627 
































6VZ 


UIRIM6 HARNESS A 


1008627 
















msit/pis spar r/£ 

MANNED 

SPACECRAFT 
CENTER 
HOUSTON. TEXAS 

7 ] 

1008627 


SCALE-NONE 

REV l 

_TR 

4- | *heet || 12 
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general notes 


SEE CONDUCTOR CHART# PENNANT NOTE 1* 

SEE CONDUCTOR CHART# PENNANT NOTE 2# 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
HlL-D-70327. 

HARK CONDUCTOR IDENTIFICATION PER ND1002019. 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1.2 INCHES. 
SPIRALLING OF THE HARKING IS ALLOWED. 

LACE HARNESS USING ITEH 6 

IDENTIFY USING DRAWING NO. AND REVISION LETTER PER HIL-STD-130 
CES-267). 

Y OR N IN TINNED COLUHN INDICATES YES OR NO. 

GRID HODULE IS 1 INCH BASIC. 

UNL F E E S A S TS«E £ c“iTE e RL S INErARE l‘oCATED WITHIN ♦ OR - .12 INCH. 

END OF HOOKUP WIRES OR ACCESSORIES ARE LOCATED WITHIN ♦ 

OR - .06 INCH. 

BREAKOUTS OF INDIVIDUAL OR GROUPS OR CONDUCTORS ARE HINIHUH 
CONFIGURATION, 

VENDOR. ITEH - SEE SPECIFICATION CONTROL DRAWING. 

VENDOR ITEH - SEE SOURCE CONTROL DRAWING. 

INSTALL ITEH 5 PER ND1002206 




MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008630 


SHEET 2 OF 8 


WIRING HARNESS B 


LIST OF HATERIALS 


ITEH OTY PART NO 


DESCRIPTION 


1010848- 2 WIRE 28 FEET 2 INCHES TOTAL LENGTH 

1010848- 4 WIRE 30 INCHES TOTAL LENGTH. 

1010847- 2 WIRE 

1010847- 4 WIRE 

1010738- 6 CONTACT ELECTRICAL SOCKET 

1012507-002 TAPE# LACING AND TYING. 

QQ-S-571 SOLDER SN60(ES-2175 ALLOY 1) 

QQ-S-571 FLUX TYPE AR (ES-2175 TYPE 1 OR 21 OR 
HIL-F-14256 FLUX (ES-2798) 


MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


| SHEET 4 OF 8 






Wiring harness s 


166**36 


imbm— iMlil MNBilW^^MIBBi BBB 
Sim— fiRBMH MS M-li5l8BI£BIBBB 

■■■■■IB 

I SEmm—— ppffffPPBSHBBB 

™bBi— ilMMlWir 


usaSB&ffiK! 


BqnB 

III illlMUFIH 


mmern 


HA 7 P 1 -R » 
MA 7 R 1 -? 3 
45 A 7 JA- 2 * 


THE STD CONDUCTO* TERMINATION FIGURES ARE PER 
DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, T1XAS 


SCALE-NONE 


1008430 


IElS^lt 


WIRING HARNESS ft 


_ CUT WISE OR SHIELD 

STRIP WISE OK JACK ET 
CIRCUIT POINT [|p> | 

43 A 7 J 6 - 4 2 SV 

45 A 7 J 6-13 _ 25 T 

43 A 7 J 4 - 3 251 

4 5 A 7 P 1 -* 4 231 

3 A 7 P 1 -H 3 251 

4 3 A 7 P 1 -N 3 2 

45 A 7 P 1 -L l 2 CI 


45 A 7 P 1 -H 1 


43 A 7 J 8 - 7 


5 A 7 P 1 -H 4 


TERMINATION 
spec. [T> 

ITEM NO. “1 


|t^>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 


DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


3 A 7 J 8 - 2 


3 A 7 JB- 4 


5 A 7 J 4-19 


3 A 7 J 4 - t 


3 A 7 J 4 - • 


3 A 7 -C • 


1004430 


A 7 J 8 - 3 


5 A 7 J 8-10 


SA 7 J 8 - 4 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


1009430 


SCALE-NONE REV LTR 


SHEET 6 OF 


Wiring harness 6 


i66**36 


FROM 



CUT WIRE OR SHIELD 

STRIP WIRE OR JACKET T [*> _ 

TERMINATION 
SPEC [j> 

NO. 

CIRCUIT POINT [p> N 

ITEM NO. 


43 A 7 P 1 -R 4 2 CR 


23 

ASA 7 JS- 1 * 237 


KZI 


IWW—B— ■■M CI 
_Hag■IKIKHIIH 

_ ...._jm—M—R B! —HB 

IBB—mp —W fi— MEI 

IImB—B——P —RB—— 
■Bll—flRBmMIB 


mniSBIBUBBI! 


A 7 J 2-10 


A 7 J 3-21 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE 


1003430 
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SECTION kk 
TVPICAV. BREAKOUTS FOR 
TERMINATIONS 39 THRU 
fc4, 70 AND 7B 
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SECTION 

TVPICM. BREAKOUTS FOR 
TERMINATIONS) 39 THRU 
fc4, 70 AND 75 





AC SPARK PLUG DIVISION. GMC 

MILWAUKEE. WISCONSIN | 


MANNED 

SPACECRAFT CENTER 
HOUSTON. TEXAS 


VJiBlMG HASNS.SS B 

l TRAY 7) 


1008630 




























































































































































































































































SECTION 

TVPICM. LEA-D BREAKOUT 
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GUN 


WIRING HARNESS D 


1008632 


general notes 


ASSEMBLE PER NO 1002032 

SOLDER PER ND1002071 USING ITEMS 9 AND 10. 


TOLERANCE CHART* UNLESS OTHERWISE SPECIF IEO — 
APPLICABLE LENGTH 

FOR TOLERANCE 


APPLICABLE LENGTH 
FOR 

STRIP WIRE* STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD. 


UNDER 1 INCH 
1 INCH TO 6 INCHES 
6 INCHES TO 6 FEET 


STRIP CUT 

WIRE JACKET WIRE SHIELD 

♦•03-.00 ♦•06-.06 +*06—*06 ♦*06“*06 

+.06-.00 >.25-.26 >.25-.25 >.25-.25 

♦*50-*S0 ♦.50-.30 ♦*30-*30 


MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008632 

I SHEET 3 OF 7“ 


WIRING HARNESS 0 


CONDUCTOR 

MHHVIOUAl U NOIH 
ITEM 1 



_ FROM _ 

_CUT Will OR SW«U> 

_STM* WIRE OR JACKET T f*> ’ 

_CIR CUIT POINT jp> mJ ~ 

43A7P1 -S 2 257_ 

45A7J8 -17 _ 2 5171 _ 

43A7P1 -H 2 _ 208_ 

43A7P1 -S » 25j>_ 

43A7P 1-T 2 297_ 

65A7P1 -T 1 2SY_ 

43A7P 1—P 1 237_ 

45A7P1— R 1 20N_ 

45A7P1-T 3 2G|N 

43A7P1-T 6 29|y 

63A7P1-L 6 208 

--—qq- 

49A T P 1 - 6 3-- [ 

63A7P1-L » 2c|n 

45A7P1-* 2 2OR 

65A7P1-R 3 208 

43A7P1-P 5 20p 

63A7 P1—N 1 2 37 _ 

63A7P1—N 6 2Snr 


|T> THE STD CONDUCTOR TERMINATION FIGURES ARE FER 
[a> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


_ CUT WIRE OR SWEEP 

•#. STRIP WIRE OR JACKET !"T| 

- -I -_ | | - 

_ CI KUI T POUT T> j yj 

9| 45A7E17 TWIT 


♦0} 

69A7E16 


991 

16 

45A7J2-17 

9 

97 

6 

45A7J7- f 

IW- 

91 

21 

43A7J2-27 

J»f!L * 

97 

l! 

45A7J2-94 

08* 9 

97 

13 

69A7J2-26 

08M 9 

97 

«| 

63A7J6—11 

2 OH 

26 

6 

43A7J7- 9 

• -°T 

92 

4- 

65A7J7-19 

2371 

90 

20 

43A7J7- 6 


»“ 


21 43A7 J7- 1 ION_ 

10 45A7J6-33 2 0fl 

12 45A7J6-12 20|n| ' 

16 65A7J6- 9 gON 

16 65A7J2-94_30N_ 

17 63A7J2-32 Qs! | 

MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR g 


1006692 

I SHEET 3 OF 









1608*32 


CUN WI*IN« HARNESS D ♦ 


1 CONDUCTOR 


FROM 


1 TO 


| MOIVIOUAI IENOTH 


CUT WIRE OR SHIELD 

> 


1 CUT WIRE OR SHIELD 



ITEM 

ri— 

STRIP WIRE OR JACKET 


SPEC. 


NO. 

I STRIP WIRE OR JACKET 1 

1 

*> 

SPEC 

L t>- 

NO. 

NUMRER 

0_20 

P 21 

NO. 

LV- 


CIRCUIT POINT 

J2> 

J 


ITEM NO. 


CIRCUIT POINT 


ITEM NO. 


— 

- 

R3A7P1-H 4 

43A7P1-P 4 

“ 

23 

2° 

r 

N 








1 

19 

13A7J2-24 


los 








-r 

37 ! 









15 

43A7J8-13 


20 








24 



0 22 




45A7P1-N 3 


20 

N 








11 

43A7J7-22 


20 








29 



D 23 




43A7E17 


23 

N 








34 

43A7J2-18 


08 



3 





37 



P 24 




45A7E17 


23 

N 








34 

43A7J2-19 


08 



3 





37 



P 23 




43A7E14 


23 

R 








39 

43A7J2-29 


08 



3 





37 



P 28 




43A7E14 


25 








33 

43A7J2-24 


08 



3 





37 



P 27 




43A7P1—Si 


25 










43A7E17 


25V 








34 



P 28 

P 29 


— 


43A7J8-30 


23 









-4 

43A7J2- • 


081 



3 





37 



45A7J7- 2 


23 










R5A7J7- 8 


25 k 








31 



P 30 


— 


43A7J7- 8 

- 

a 









— 

311 

A3A7J7- 4 



rM 







31 
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14 

VENDOR ITEM - SEE SOURCE CONTROL DRAMING* 





15 

INSTALL ITEM 3 PER ND1002206 
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* 1008638 


general notes 

ASSEMBLE PER ND1002032 

SOLDER PER ND1002071 USING ITEMS 5 AND 6* 

tolerance chart* unless othermise specified - 

TOLERANCE 


APPLICABLE LENGTH 
FOR 

STRIP MIRE# STRIP 
JACKET# CUT MIRE 
OR CUT SHIELD* 

UNDER 1 INCH 

1 INCH TO 6 INCHES 

6 INCHES TO 6 FEET 


STRIP 

MIRE JACKET 


CUT 

MIRE SHIELD 


♦*03-*00 ♦•06—*06 ♦*06-*06 ♦•06—*06 
♦•06-*00 ♦*25-*25 ♦•25-.25 ♦.25-.25 
♦•50-.50 ♦•50-.50 ♦•50-.50 
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SPACECRAFT 

CENTER 
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SCALE-NONE 
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GVS 
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NOTE 

13 

13 

13 

14 


MIRE HARNESS A 


1008638 


LIST OF MATERIALS 

ITEM QTY PART NO DESCRIPTION 

1 1 1010848- 2 MIRE# 23 FEET 0 INCHES TOTAL LENGTH 

1010847- 2 MIRE# 8 INCHES TOTAL LENGTH 

1010738- 6 CONTACT# CRIMP TYPE 

1012507-002 TAPE# LACING AND TYING 
OO-S-571 SOLDER SN60 IES-2175 ALLOY 1) 


1 

8 

AR 

AR 

AR 


OO-S-571 


FLUX TYPE AR (ES-2175# TYPE 1 OR 2) OR 
MIL-F—14256 FLUX (ES-2798) 
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SCALE-NONE 
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CONDUCTOR 
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> 

TERMINATION 

L 

NO. 

STRIP WIRE OR JACKET 1 


> 


NO. 



ITEM 



STRIP WIRE OR JACKET 1 

jp 
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NO. 

> 
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SCALE-NONE 
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CONTRACT///*£? 9-497 1 M,T APPR0VAL ■ 


z~ > Q „ $i CODE IDENT NO. SIZE 
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SCALE /// 


1008638 
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SCALE-NONE REV LTR 


SHEET 3 OF 8 


SCALE-NONE REV LTR 
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SHEET 4 OF 8 









WIRING HARNESS B 


_CONDUCTOR_ 

INDIVIDUAL LE NGTH 

.. ,H 

NUMBER WO. 

b i i 


_ CUT WIRE ot SHIELD 

SHIP WIRE OK JACK ET 
CIRCUIT POINT [a^> 

I5A9P1-L6 20E 

t3A9Pl-L3 20> 

^3A9P1—L3_2CI 

^3A9P1—L2_2CI 

t3A9J3-37 20 

*5A9P1-U 209 


TERMINATION 

_^e>r 

ITEM NO. 


r>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
2> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


_ CUT WIRE OR SHIELD 

STRIP WIRE OR JAC KET 
CIRCUIT POINT [ 2 ^> 

45A9J3—10_20f 

45A9J3— 3 20 

43A9J3-I3 201 

43A9J5-37 20) 

43A9J1-11 081 

43A9J3-H 201 


7 1 

33 

43A9J3-3* 

208 

- 

43A9J1-^ 

8 1 

43A9P1-M6 

2 o|n 

-4 

45A9J3—12 

9 1 

43A9P1-M3 

2 c|h 

_ 1 

43A9J3- 3 

10 1 

43A9P1-W4 

2o|r 

_ l 

45A9J3—24 

11 1 

43A9J5—24 

20(91 


7 . 

43A9J1 

12 1 

45A9P1—M3 

2Q8 

4 

43A9J3-17 

13 1 

imBMEHRI 

3 

43A9J3-5» V 

14 1 



A9A9JI- 

13 1 

43A9P1-P9 

IIZJMI 

H 

43A9J7- 1 

16 1 

43A9J7- 1 

IISSIIU 

h 

43A9J3-32 

17 1 

45A9PI-F8 

iisiin 

21! 

49A9J3-34 

18 1 

43A9P1—60 

IIIJHI 

17 l 

45A9J3-36 


MANNED ° ,4C 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE - NONE REV LTR 


WIRING HARNESS B 


CONDUCTOR 

INOIVIPUAl LE NGTH 

, »tem| r^. 

NUMBER I NO. I L-""'' 


_ CUT WIRE OR SHIEU) 

STRIP WIRE OR JACK ET 
CIRCUIT POINT | 1C> 


TERMINATION 
ITEM NO. I 


37 1 

38 1 

45A9J3-30 

. 43A9J3-43 

39 1 

43A9J3-48 

40 1 

45A9J3-33 

41 1 

45A9J3—54 

42 1 

45A9J4-14 

43 1 1 

45A9J4-15 

44 2 

43A9J4-26 

43 1 

45A9J8-13 

46 1 

45A9J8-18 

47 1 

45A9J8-23 

48 1 

43A9J9- 1 

49 1 

4SA9JS-26 

30 1 

45A9J5-35 

31 2 

43A9P1-TS 


_ CUT WIRE OR SHIEU) 

STRIP WIRE OR JAC KET 
CIRCUIT POINT [f>» 

45A9J3-36 201 

45A9J7- 3 201 

45A9J3-30 201 

45A9J7-10_20 

43A9J7-12 20 

45A9J9-14 20 

45A9J9-15 20 

43A9J9—26 23 

43A9J3-22 20 

43A9J1-28 08 

43A9J1-27 08 

43A9J3—36 20 

43A9J1-^ 08 

-1 

43A9J1-10 08 

43A9J3-29 23 


^>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 
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CENTER A 

HOUSTON, TEXAS 

SCALE - NONE REV LTR 
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REVISIONS 
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A | [REVISED PER TDRR 15955 1 chgno. 
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pennant 

NOTE 

1 

2 

3 


WIPING HARNESS B 


GENERAL NOTES 


SEE CONDUCTOR CHART* PENNANT NOTE 1* 

SEE CONDUCTOR CHART* PENNANT NOTE 2* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327* 

HARK CONDUCTOR IDENTIFICATION PER ND1002019* 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1*2 INCHES* 
SPIRALLING OF THE MARKING IS ALLOWED* 

LACE HARNESS USING ITEM 4* 

IDENTIFY USING DRAWING NO# AND REVISION LETTER PER MIL-STD-130 
IES-267W 

Y OR N IN TINNED COLUMN INDICATES YES OR NO. 

GRID MODULE IS 1 INCH BASIC* 

UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 
POSITION WITHIN ♦ OR - #12 INCH RELATIVE TO GRID* ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦ OR - .06 
INCH RELATIVE TO GRID* TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE* 

BREAKOUTS OF INDIVIDUAL OR GROUPS OR CONDUCTORS ARE MINIMUM 
CONFIGURATION* 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING# 

VENDOR ITEM - SEE SOURCE CONTROL DRAWING. 

INSTALL ITEM 3 PER ND 1002206 _ 


MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008639 


1008639 

I SHEET 2 OF 8 ~ 


GVU 

pennant 

NOTE 

16 

17 


WIRING HARNESS B 


4 1008639 


GENERAL NOTES 


ASSEMBLE PER ND 1002032 

SOLDER PER ND 1002071 USING ITEMS 3 AND 6 


TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED — 
APPLICABLE LENGTH 

FOR TOLERANCE 


APPLICABLE LENGTH 
FOR 

STRIP WIRE* STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD# 


UNDER 1 INCH 
1 INCH TO 6 INCHES 
6 INCHES TO 6 FEET 


STRIP CUT 

WIRE JACKET WIRE SHIELD 

♦•03-.00 ♦•06—*06 ♦*06-*06 ♦•06-.06 

+#06-#00 ♦•23—*25 ♦*23-*25 ♦#25-#25 

♦*50-*30 ♦•50-.50 ♦•30-.50 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008639 

I SHEET 3 OF 8~ 


GVU 




WIRING HARNESS B 


1608639 











































































































































GWG 
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NOTE 

1 

2 
9 

4 

3 

* 

7 

• 

9 

10 

11 


12 

19 

14 

19 


WIN!N6 HARNESS C ♦ ' 1008440 

,__g_^ 

GENERAL NOTES 

SEE CONOUCTOR CHART# PENNANT NOTE 1# 

SEE CONOUCTOR CHART. PENNANT NOTE 2# 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
NIL-O-70327* 

MARK CONDUCTOR IDENTIFICATION PER ND1002014# 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1.2 INCHES. 

SPIRALLING OF THE MARKING IS ALLOWED. 

LACE HARNESS USIN6 ITEM 9 

IDENTIFY USING DRAWING NO. AND REVISION LETTER PER MIL-STD-190 
CES-247). 

Y OR N IN TINNED COLUMN INDICATES YES OR NO. 

GRID MOOULE IS 1 INCH BASIC. 

UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 
POSITION WITHIN ♦ OR - .12 INCH RELATIVE TO GRID. ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦ OR - .06 
INCH RELATIVE TO GRID. TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE. 

BREAKOUTS OF INDIVIDUAL OR GROUPS OR CONDUCTORS ARE MINIMUM 
CONFIGURATION. 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING. 

VENDOR ITEM - SEE SOURCE CONTROL DRAWING. 

INSTALL ITEM 2 PER ND100220G _ 



MANNED 

SPACECRAFT 
CENTER 
HOUSTON, TEXAS 

SIZE 

A 

1008440 

SCALE-NONE 

REV LTR ♦ | SHEET 2 OF 7 


E 


GW£ 


WIRING HARNESS t 


PENNANT 



LIST OF MATERIALS 

NOTE 

I TEH 

OTY 

PART NO 


DESCRIPTION 

19 

1 

1 

1010848- 

2 

WIRE 24 FEET 4 INCHES TOTAL 

19 

2 

2 

1010738- 

4 

CONTACT. CRIMP TYPE 

14 

9 

AR 

1012907-002 

TAPE. LACING AND TYING 


160*446 


MANNED 

SPACECRAFT 

SIZE 

CENTER 

HOUSTON, TEXAS 

A 


1008440 


SCALE - NONE REV LTR 


SHEET 


Wiring harness c 


160*446 



GENERAL NOTES 


ASSEMBLE PER N01002092 


TOLERANCE CHART. UNLESS OTHERWISE SPECIFIED — 


APPLICABLE LENGTH 
FOR 

STRIP WIRE. STRIP 
JACKET. CUT WIRE 
OR CUT SHIELD. 


UNDER 1 INCH 
1 INCH TO 4 INCHES 


4 INCHES TO 4 FEET 


STRIP CUT 

WIRE JACKET WIRE SHIELD 


♦•09-.00 ♦.06-.04 ♦•06-.04 ♦•04-.04 
♦.06-.00 ♦•2S-.29 ♦.25-.2S ♦•2S-.29 


♦•90-.90 ♦.90-.90 ♦.90—.90 


MANNED SIZE 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 




lflj 49A9JB-__1_ 
99 49A9J9-29 
17 49A9J9-19 


94 49A9J9-99 
11 49A9J9-24 
11 49A9J9-99 
14 49A9J6- 9 
29j 49A9J9-49 
1* 49A9J4- 4 
lit 49A9J4-10 


i>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
2> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 
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1008*40 


WIRING HARNESS C 


4 160^646 


PENNANT 


GENERAL NOTES 


SEE CONDUCTOR CHART# PENNANT NOTE 1* 

SEE CONDUCTOR CHART# PENNANT NOTE 2# 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327# 

MARK CONDUCTOR IDENTIFICATION PER ND1002019# 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1.2 INCHES# 
SPIRALLING OF THE MARKING IS ALLOWED# 

LACE HARNESS USING ITEM 3 

IDENTIFY USING DRAWING NO# AND REVISION LETTER PER MIL-STD-130 
CES-267U 

Y OR N IN TINNED COLUMN INDICATES YES OR NO# 

GRID MODULE IS 1 INCH BASIC# 


PENNANT 


6ENERAL NOTES 


ASSEMBLE PER ND1002032 


TOLERANCE CHART# UNLESS OTHERWISE SPECIFIED - 


APPLICABLE LENGTH 
FOR 

STRIP WIRE# STRIP 
JACKET# CUT WIRE 
OR CUT SHIELD# 

UNDER 1 INCH 

1 INCH TO * INCHES 

* INCHES TO 6 FEET 


TOLERANCE 

STRIP CUT 

WIRE JACKET WIRE SHIELD 

+#03-#00 +#06-#0* +#06-#06 ♦#0*-#0* 

♦#06-#00 ♦#25-#23 +#23-#25 ♦#25-#23 

♦#50-#30 ♦#S0-#50 ♦#50-#50 


UNLESS OTHERWISE SPECIFIED - FEATURE CENTERLINES AT TRUE 
POSITION WITHIN ♦ OR - #12 INCH RELATIVE TO GRID# ENDS OF 
CONDUCTORS OR ACCESSORIES AT TRUE POSITION WITHIN ♦ OR - #06 
INCH RELATIVE TO GRID# TRUE POSITION DIMENSIONS ARE REGARDLESS 
OF FEATURE SIZE# 

BREAKOUTS OF INDIVIDUAL OR GROUPS OR CONDUCTORS ARE MINIMUM 
CONFIGURATION# 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING# 

VENDOR ITEM SEE SOURCE CONTROL DRAWING# 


INSTALL ITEM 2 PER ND1002206 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008*40 


SHEET 2 OF 7 


SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE - NONE REV LTR 


1008*40 


SHEET 3 OF 7 



Wiring harness C 


ioo£*46 



. UJ r- 

Zhz 

ZlLO 

- 

.lg§ 

O o 

; r 

CO 


z N3 O < < 

i z S 8 § 

cl £ o <r o: 

if) < UJ o. CL 

o cr x o. cl 

< o o 3 < 


PENNANT 


LIST OF MATERIALS 


NOTE ITEM 0TY PART MO 


DESCRIPTION 


1 X 1010848- 2 WIRE 26 FEET 6 INCHES TOTAL LEN6TH 

2 2 1010738- 6 CONTACT. CRINP TYPE 

3 AN 1012507-002 TAPE. LACIN6 AND TYING 


MANNED 

SPACECRAFT 

CENTER A 

HOUSTON, TEXAS 

SCALE-NONE REV LTR 


1008*40 


SHEET 4 OF 7 









wiring harness C 


10086*6 


_ CUT WIRE Ot SHIELD 

STRIP WIRE OK JACK ET 
CIRCUIT POINT lfp> 

4SA9P1-P2 2CI 

45A9P1-P1 2CI 


TERMINATION 

_^_E> 

ITEM NO. I 


IHIBSESISSIMES!!! 



hhemi 

w w BM ig wi — l E1SBMEM BBI 


_ CUT WIRE OR SHIELD 

STRIP WIRE OR JAC KET 
CIRCUIT POINT \$^> 

43A9J6- 7 2( 

43A9J6- 4 2' 

43A9JB-42 2 

43A9J4-18 2 

43A9J8-18 * 


MiMlBiRf 


I33II 

laasi 


■■■ 

HI 


>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE 


■■■(Oil 


1008640 


MIKING HARNESS C 


5 S 5 SE 


43A9J6- 9 
45A9P1—61 
45A9P1-K2 
43A9P1-K1 
45A9P1-P6 
43A9P1-P3 
45A9P1-P4 


25 45A9J3—49 
15 43A9J6- 6 

13 43A9J6-10 

14 43A9J6- 8 

5 45A9J3-48 

6 43A9J7- 4 
1 45A9J7r^ ‘ 


C IT | 1| [43A9J7- # 

C 18 ]| 43A9P1-P3 

[V>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
ff> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 


IB! 

IBI 


43A9J6- 9 
43A9J7- 9 


MANNED 

SPACECRAFT 

CENTER 

HOUSTON, TEXAS 


SCALE-NONE 


1008640 
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Wine Cist aV 


1168442 * 


1 


6W1 


GENERAL NOTES 

SEE CONDUCTOR CHART♦ PENNANT NOTE 1* 

SEC CONDUCTOR CHART• PENNANT NOTE 2* 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327* 

MARK CONDUCTOR IDENTIFICATION PER ND1002019# 

SPACING OF CONDUCTOR IDENTIFICATION SHALL BE EVERY 1*2 INCHES* 

SPIRALLING OF THE MARKING IS ALLOWED* 

Y OR N IN TINNED COLUMN INDICATES YES OR NO* 

LENGTHS SPECIFIED ARE FOR CONDUCTORS BEFORE ATTACHING TO AN 
ACCESSORY* 

VENDOR ITEM - SEE SPECIFICATION CONTROL DRAWING* 

ASSEMBLE ITEM 3 PER ND1002206 
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PENNANT 

NOTE 


GENERAL NOTES 


TOLERANCE CHART* UNLESS OTHERWISE SPECIFIED — 

TOLERANCE 


APPLICABLE LENGTH 
FOR 

STRIP WIRE* STRIP 
JACKET* CUT WIRE 
OR CUT SHIELD* 

UNDER X INCH 

X INCH TO 6 INCHES 

6 INCHES TO 6 FEET 


STRIP 

WIRE JACKET 


CUT 

WIRE SHIELD 


♦*03-*00 ♦*06-*06 ♦*06-*06 ♦•06—*06 
♦•06-.00 ♦•25—*23 4.25-.25 +*25-«2S 
♦•50-*30 ♦•50-*50 ♦*50-*50 
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PENNANT LIST OF MATERIALS 

NOTE ITEM OTY PART NO DESCRIPTION 

9 11 1010848- 2 WIRE - 5.5 INCHES TOTAL LENGTH 

9 21 1006757- 8 WIRE - .75 INCHES TOTAL LENGTH 

3 1 MS25036-44 TERMINAL LUG 
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CUT WIRE OR SHIELD 


AA 1 
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5Q43A981—84 
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CIRCUIT POINT 
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TERMINATION 

_s«c g>T 


CUT WIRE OR SHIELD 


STRIP WIRE OR JACKET 


CIRCUIT POINT 


K3A9PI-C9 


43A9P1—C6 
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SPEC [j>T NO. 
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I43A9P1-D2 


20 H 


AA 4 


3Q45A9P1—H6 


2<W 


k5A9Pl-K3 




AA 5 


10Q45A9P1-R4 




ti 


MN 


AA 6 


lkd45A9J3-U 


2<M 


K5A9J3-30 


MN 


AA 7 
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k3A9J3-37 
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2945A9J4-11 


MN 


k3A9J7- 7 


MN 
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>THE STD CONDUCTOR TERMINATION FIGURES ARE PER 
> DIMENSIONS ARE IN INCHES AND TWO PLACE DECIMALS. 
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NOTES. 

1. INTERMET DRAWIN* IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL- D-70327 

2. MATERIAL: .0)1 THICK PLASTIC SHEET PER MIL-P-I8I77 TYPE BEE. 
S. PREPARE BOARD FOR PHOTOGRAPHY PER NDI002I3S. ' 

4. MARK BLACK CHARACTERS PFR NDJ0020I9. 










































notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D- 70327. 

2. MATERIAL! .031 THICK PLASTIC SHEET PER MIL-P-I8I77 
TYPE GEE. 

3. PREPARE BOARD FOR PHOTOGRAPHY PER ND1002133. 

4. MARK BLACK CHARACTERS PER ND 1002019. 
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notes: 

1. INTERPRET DRAWING M ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

2. ORIGINAL OF THIS DRAWING OR REPRODUCTION MADE BY A PROCESS 
OR METHOO SHALL INSURE DIMENSIONAL STABILITY. DIMENSIONAL 
STABILITY SHALL NOT EXCEED .OOI INCH PER INCH 

3. MAKE MASTER PATTERN POSITIVE FILM TO DIMENSION* SHOWN 

4. CUT TO WITHIN .010 OF TRIM UNE 


UNLESS OTHERWISE SPECIFIED 


nrrwfti t angles! 


DO NOT SCALE THIS DRAWING I APPROVAL «, 
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SECTION D-D 


ASM- 


CUTTER RADIUS 

r .ioo 


.700 

.696 


2.130 .746 
.746 


.015 R MAX PERMISSIBLE- 


i_?I1 

1 221*1—-_£ 


B 



.005 MAX ALLOWABLE STEP ABOVE SURFACE[T 
STEP BELOW SURFACE NOT PERMUTED. 



A l?EVi5lO PlR TDRK 18534- 


1 .-HP*- 1 t$8 -C 


VIEW A 
scale 2/1 


-.005 MAX ALLOWABLE STEP ABOVE 1-B-l 
S^TEP BELOW SURFACE NOT PERMITTED 
.BLEND .12 R WITH .005-.030 R 



(3d 



-.0003 MAX STEP BELOW ADJACENT SURFACE 

PERMISSIBLE FOR SHADED AREA ._. 

STEP MAY NOT EXTEND TO LEFT OF SURFACE F?-] 





3WH 





-CUTOUT THRU 


.ioo^ih-1-H P-.2S5 


i.o7o 1' r- 

REF * 8 ' 2 I .618 
J- IA2 5-L 1.237 _L_ 


w\ 


i* 


.140 THRU 
•||gSPOTFACE 

2 HOLES 




BLEND WITH .12 R 


5 EQUAL SPACES AT .200 ±.002 PITCH 

TOTAL 1.000 ± .002 TOLERANCE NON CUMULATIVE 


CUTOUT THRU" 



.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


1 3.010 

13 EQUAL SPACES AT 2 ® 90 
,200±.002 PITCH 
TOTAL 2.600 ±.002 
TOLERANCE 
NON-CUMULATIVE 


S»X 45 ±5 


.040 
.060 
2 PLACES 
BLEND WITH 
.12 R 



SECTION F-F 


.729 REF 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-O-70327 

2. MAT'l: ASTM NO. ZK60A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ 

5. ALL RADII AND FILLETS TO BE .I00-.I40 UNLESS 
OTHERWISE SPECIFIED 

o. FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER ND 1002196. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 

THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT NECtUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 

I COAT THREADS OF FIND NQI ANO FIND NO.S WITH MIL' P~8585 
ZINC CHROMATE PRIMER. 

Gl MARK CHARACTERS BLACK PER ND 1002019 EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE Ol CENTRALIZE AS SHOWN. 

9 . PAINT PER NDI002II0 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE ANO END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF RAINT. 

KXPAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. 
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II. COAT BROACHING TEETH ON FIND NO 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
C365/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). 
FIND NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 
OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 1002125 USING CURING 

method m. 


T 

S'O'iCflS' 
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1-6- .005 OlA | 

SEE NOTES GA7 
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C BORE .406 DIA X .142 OEEP 


2 | IQOQI15 -2 


1010861-24 


I |1006651-001 


NUT. SELF-CLINCHING 


INSERT. THREAQEO. SELF-LOCKING 


FRAME. TRAY 


s-jih 14 * 

SECTION C-C 
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LIST OF MATERIALS 
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TOLERANCES ON 
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00 NOT SCALE 
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SALE THIS 0AAWIN6 li 


MATERIAL 

SEE NOTE 2 


[MEAT TREATMENT 
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[FINAL FINISH 

SEE NOTE 6 
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SECTION D -D 


CUTTER RADIUS - 



.005 MAX ALLOWABLE STEP ABOVE SURFACE f-P- 
STEP BELOW SURFACE NOT PERMIT TED. 



^ A Eeviskp Ptot TPgg 1853* 

"B" Revised Per tdrr I569Z w *s : 


_J2 

2 PLACES 
y—.12 R 


2.150 — 

2.130 .748 
, .748 



CUTOUT THRU 


.015 R MAX PERMISSIBLE- 







VIEW A 



-.0003 MAX . STEP BELOW ADJACENT SURFACE 

PERMISSIBLE FOR SHADED AREA ._. 

STEP MAY NOT EXTEND TO LEFT OF SURFACE FF-] 


-SEE NOTE II * 


.140 THRU 
•JJgSPOTFACE 

2 HOLES 




BLEND WITH .12 R 


-.005 MAX ALLOWABLE STEP ABOVE EI3 
\sTEP BELOW SURFACE NOT PERMITTED 
XBLEND -I2R WITH .005-.030 R 


-BREAK 2 EDGES THIS SIDE .03 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.000 ± .002 TOLERANCE NON CUMULATIVE 


-BREAK EDGE THIS SIDE .03 


-SEE DETAIL B 


IT***? 


It** + + ♦ 


.040,. 

.060* *5±5 - 
2 PLACES 
BLEND WITH 
.12 R 


___ \ 3.010 

1 13 EQUAL SPACES AT 2,990 
I .200±.002 PITCH 
\ total 2.G00 ±.002 
2.312 tolerance 

\ NON-CUMULATIVE 


4-40 UNC-3B 

SEE NOTE 6 



4.280 
3.700 R , EF 


-125 OIA i.I9 DEEP 
2 PLACES FOR 
MACHINING LOCATION 


[iff (FROM GAGE POINT) 


-J2 

3 PLACES 


''■I-'' 


'DOS MAX. ALLOWABLE STEP ABOVE SURFACE !-E- 1 
' STEP BELOW SURFACES NOT PERMITTED. 


—.0G2 X 45° TYP 


I* 


SECTION F“F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. MAT'l: ASTM NO. ZK80A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005-.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ 729 REF- _ _* 

5. ALL RADII ANO FILLETS TO BE .I00-.I40 UNLESS 

OTHERWISE SPECIFIED ^ 

8. FINISH:ELECTROLESS NICKEL PLATE ALL OVER PER NO 1002198. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
I COAT THREADS OF FMO NQI AND FIND NO2 WITH MIL- P"8585 
ZINC CHROMATE PRIMER. 

& MARK CHARACTERS BLACK PER ND1002019 EXCEPT SURFACE 0 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

9. PAINT PER NO 1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

KXPAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL*P-8585 ZINC CHROMATE PRIMER 
(.385/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). q 
FINO NQ 3 SHALL BE ASSEMBLED TO FINO NO. I WITH AN INSTALLATION FORCE ° 
OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 1002126 USING CURING 
METHOO m. 

12. AFTER PLATIN®, ROUGHENING OF THE SURFACE* TO BE ENCAPSULATED 
IS PERMITTED. PLATED SURFACE MUST BE CONTINUOUS. 




-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
•I THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NDI0020IS 
LOCATE CENTRALLY 


-•I 1.070 \ 


*l.»i ou l* 


DETAIL B 

SHOWN WITH FIND NO l REMOVEO 
SCALE 4/1 
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SECTION E-E 




-.272 DIA 

CBORE .408 OIA X .142 DEEP 


1010881-24 

IOOOII5-2 

1006651-001 


IO-32UNF-2B THRU 
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CUTTER RADIUS - 
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.008 MAX ALLOWABLE STEP ABOVE SURFACEFO 7 
STEP BELOW SURFACE MOT PERMITTED. 
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/—.12 R 
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~B~ Revised Pea tdrr. i6fc92. 
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CUTOUT THRU 


-4-lJ25-*-'.237 


-.0003 MAX STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA r—s—I 

STEP MAY NOT EXTEND TO LEFT OF SURFACE !" F- | 


.140 THRU 
•ISgSTOTFACE 
2 HOLES 




VIEW A 




BLEND WITH .12 R 


-.005 MAX ALLOWABLE STEP ABOVE i-B-1 
\STEP BELOW SURFACE NOT PERMITTED 
\BLEND *I2R WITH .005-.030 R 



-BREAK 2 EDGES THIS SIPE.03 


-5 EQUAL SPACES AT .200 ±.002 PITCH 
TOTAL 1.000 i .002 TOLERANCE NON CUMULATIVE ^ 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


-BREAK EDGE THIS SIDE .03 


-SEE DETAIL B 
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\ t + 


•040 x c° 

.060* * 32:> 
2 PLACES 
BLEND WITH 
.12 R 


T 13 EQUAL SPACES AT 
m e \ .200±.002 PITCH 

\ \ TOTAL 2.600 ±.002 

4|| 2.312 TOLERANCE 

\ NON-CUMULATIVE 


4-40 UNC-3B 

SEE NOTE 6 
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-PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
M THIS AREA. ELECTRO¬ 
CHEMICAL ETCH .12 HIGH 
CHARACTERS PER NDI0020I9 
LOCATE CENTRALLY 



NOTES: 

1. INTERPRET DRAWING in ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D*70327 

2. MAT'l: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ .729 REF--_* 

5. ALL RADII ANO FILLETS TO BE .I00-.I40 UNLESS m _ 

OTHERWISE specified 

6. FINISH: ELECTROLESS NICKEL PLATE ALL OVER PER ND 1002198. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 

NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
Z COAT THREADS OF FIND NO I AND FIND NO. 2 WITH MIL- P- §585 
ZINC CHROMATE PRIMER. 

ft MARK CHARACTERS BLACK PER NDK)020tB EXCEPT SURFACE D 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 ALL 
CHARACTERS ON SURFACE ft CENTRALIZE AS SHOWN. 

S. PAINT PER ND 1002110 TYPE II USING 1010729-1 ALL SURFACES BETWEEN 
VIEWING PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. _ 

IQ.PAINT PER NDI002II0 TYPE II USING 1010729-3 CHARACTER TO BE 
TYPE I PER ND 1002122. CENTRALIZE AS SHOWN. 

11. COAT BROACHING TEETH ON FIND NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
(.365/.38S DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION). q 
FIND NQ 3 SHALL BE ASSEMBLED TO FIND NO. I WITH AN INSTALLATION FORCE 

OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER ND 1002128 USING CURING 
MgTHOO 1C. 

12. AFTER PLATING, roughening of the surfaces to be encapsulated 
13 PERMITTED. PlATED SURFACE MUST BE CONTINUOUS. 
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SECTION J-J 


MARKING VIEWS 


.12 HIGH TYP^ 

SEE NOTE 8 
MARKING OPTIONAL 


L .08 HIGH TYP 
SEE NOTE 8 
MARKING OPTION 

DO NOT PAINT S 
THIS SURFACE 
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SECTION D-D 


CUTTER RADIUS - 



.DOS MAX ALLOWABLE STEP ABOVE SURFACE^ 
STEP BELOW SURFACE NOT PERMITTED. 



-4 ^ .MS 


-CUTOUT THRU 


2.150 — 

2.130 .748 
, .748 


1.070 ' I r 

REF • 8 J 2 I .818 

-*-U825 J-1.237-1- 


.015 R MAX PERMISSIBLE- 


.•HP 1 - 1 



5°O20*2V 



-.0003 MAX . STEP BELOW ADJACENT SURFACE 
PERMISSIBLE FOR SHADED AREA l 

STEP MAY NOT EXTEND TO LEFT OF SURFACE FF-I 


-SEE MOTE II * 


.140 THRU 

:1!B SP0TFACE 

2 HOLES 


VIEW A 


-.005 MAX ALLOWABLE STEP ABOVE I—B —1 
\STEP BELOW SURFACE NOT PERMITTED 
N. BLEND .I2R WITH .005 -.030 R 


BLEND WITH .12 R 



-5 EQUAL SPACES AT.200 ±.002 PITCH 
TOTAL 1.000 ±.002 TOLERANCE NON CUMULATIVE 


CUTOUT THRU- 


-BREAK EDGE THIS SIOE .03 


“SEE DETAIL B 


-BREAK 2 EDGES THIS SIDE.03 


-CUTOUT THRU 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


imn 
hut:: I 
\ +-*• + + + + 

i ++ ++tt 

•gjgx 4*5 *—\ 

2 PLACES 

BLEND WITH L 1 T 

.'2 N I 


T 13 EQUAL SPACES AT 
1 .200 ± .002 PITCH 
1 TOTAL 2.800 ±.002 

2.3(2 tolerance 

1 NON-CUMULATIVE 


4-40 UNC-3B 
SEE NOTE 6 



-J8 R 
2 PLACES 


A 

. 14 ' 


-42 

3 PLACES 


-.125 DIAx.lt DEEP 
2 PLACES FOR 
MACHINING LOCATION 


• ttttJ .570 
• ,88 .550 


"*!005 MAX. ALLOWABLE STEP ABOVE SURFACE TE^I 
' STEP BELOW SURfACES NOT PERMITTED. 


-.082 X 45° TYP *; 


SECTION F-F 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-0-70327 

2. MAT 1: ASTM NO. ZK80A-T5 MAGNESIUM ALLOY PER 0Q-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED. FINISH 125/ .729 REF- _ _ _ 

5. all RaDH ANO FILLETS TO BE .I00-.I40 UNLESS 

OTHERWISE SPECIFIED F 

€.FINISH:ELECTROLESS NICKEL PLATE ALL OVER PER ND1002198. 

DIMENSIONS AND FINISHES APPLY AFTER PLATING. PLUG 
THREADED HOLES DURING PLATING. SPEOFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS THROUGH EACH HOLE 
2 COAT THREADS OF FMO NQI ANO FMO NO. 2 WITH MIL-P-8685 
ZINC CHROMATE PRIMER. 

S. MARK CHARACTERS BLACK PER ND 1002018 EXCEPT SURFACE D 
AFTER PLATIH8 ELECTRO-CHEMICAL ETCH PER ND 1002018 ALL 
CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

S. PAINT PER ND 1002110 TYPE II U8IN8 1010729-1 ALL SURFACES BETWEEN 
VIEWIN8 PLANE AND END OF FRAME UNLESS OTHERWISE SPECIFIED. 

ALL HOLES TO BE FREE OF PAINT. 

KX PAINT PER NDI002II0 TYPE II USIN8 1010729- 3 CHARACTER TO BE 
TYPE I PER ND 1002121. CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FINO NO. 3 WITH MIL-P-8585 ZINC CHROMATE PRIMER 
1385/.385 DIA OF HOLE MUST BE FREE OF PRIMER AFTER NUT INSTALLATION c 
FINO NQ 3 SHALL BE ASSEMBLED TO FINO NO. I WITH AN INSTALLATION FORCE 9 
OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER NO 1002128 USING CURING 
METHOD HI. 



FOR STEP ONLY 


-PART NUMBER ANO OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
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CHARACTERS PER NDI0020tt 
LOCATE CENTRALLY 
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DETAIL B 

SHOWN WITH FINO NO 3 REMOVED 
SCALE 4/1 


SECTION 0-6 



-.OIS R MAX PERMISSIBLE 


SECTION E-E 




-i 2 48 
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-i272 DIA 

CBORE .408 DIA X .142 DEEP 


I0-32UNF-2B THRU 


1-0- .005 DlAj 
SEE NOTESS 47 


SECTION A- 

2 PLACES 


SECTION B-B 

2 PLACES 


^—.015 R MAX PERMISSIBLE 

SECTION C-C 
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MATERIAL ™ 

SEE NOTE 2 

' HEAT TREATMENT- ~ 
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SECTION D-D 



,005 MAX ALLOWABLE STEP ABOVE 
SURFACE Pd^I STEP BELOW 
SUBFACE NOT PERMITTED 



2.150 — 

2.130 .748 
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-i 


I L5T0/ 


.<SS R MAX PERMISSIBLE- 


i_!_ “ZLUU _ 

£ ttpJ WXjm, 

/ EE3 


X IA 25_Li.; 


•|J° SPOT FACE 



-.0003 MAX. STEP BELOW ADJACENT SURFACE PERMISSIBLE 
FOR SHA DED AR EA. STEP MAY NOT EXTEND TO LEFT OF 
SUPFACE l -r-1 


TTP 30* 


VIEW A 

SCALE 2/1 


BLEND WITH .12 R 


-005MAX ALLOWABLE STEP ABOVE 
vSTEP BELOW SURFACE NOT PERMITTED 
\BLEND .12 R WITH -gJgR 


-5 EQUAL SPACES AT .200 ±.002 PlfCM 
TOTAL 1.000 ± .002 TOLERANCE NON CUMULATE 


CUTOUT THRI 


5lf 

tutu 




13 EQUAL SPACES AT 
.200±.002 PITCH 
TOTAL 2.600 ±.002 
TOLERANCE 
NON-CUMULATIVE 




♦ 4 + 44 


2 PLACES 
BLEND WITH 
.12 R 


. 4- 40 UNC - 
SEE NOTES 


SEE VIED 
.487 
.491 



030 R MAX PERMISSIBLE 
ONE PLACE ON.Y 




BELOW SURFACE NOT PERMITTED 


00 NOT PLATE THIS SURFACE 


l~X >05 R M 

I7®“1 


—.125 DIA X .19 OEEP 
2 PLACES FOR 
MACHINING LOCATION 


SECTION F-F 
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- PART NUMBER AND OTHER 
PERMANENT MARKING FOR 
PROCESSING PERMITTED 
IN THISAREA ELECTRO¬ 
CHEMICAL ETCH..12 HIGH 
CHARACTERS PER NO - 
1002019 LOCATE CENTRALLY 



-4 '.° 70 


DETAIL B 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM N0.ZK60A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES .005-.015 

4. UNLESS OTHERWISE SPCClFlEOt FINISH 125/ 

& all RADII ANO FILLETS TO BE .140-.100 UNLESS 
otherwise SPECIFIED 

6. FPOSH ELECTROLESS NICKEL PLATE ALL OVER PER NDI002IM 
DIMENSIONS ANO FINISHES APPLY AFTER PLATINO. PLUG 
THREADED HOLES DURING PLATING SPECIFIED THICKNESS NOT 
REQUIRED IN ALL HOLES AS LONG AS PLATING It CONTINUOUS 
THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO.11 FIND NO 2 WITH MIL-P-S5S8 WET 
ZINC CHROMATE PRIMER 

•.MARK CHARACTERS SLACK PER NDI0020IS EXCEPT SURFACE 0 
AFTER PLATING ELECTRO-CHEMICAL ETCH PER ND 1002019 
ALL CHARACTERS ON SURFACE D CENTRALIZE AS SHOWN. 

5. PAINT PER ND1002110 TYPE I USING 1010729-1 ALL SURFACES 
BETWEEN VIEWING PLAN AND END OF FRAME UNLESS OTHERWISE 
SPECIFIED ALL HOLES TO BE FREE OF PAINT. 

K). PAINT PER N0IOO2II0 TYPE IX USING 1010729-3 CHARACTER TO BE 
TYPE I PER NO1002122 CENTRALIZE AS SHOWN. 

II.COAT BROACHING TEETH ON FIND N0.3 WITH MIL-P-0585 ZINC 
CHROMATE PRIMER C365/.3S5 DIA OF HOLE MUST BE FREE OF PRIMER 
AFTER NUT INSTALLATION). FINO NQ 3 SHALL BE ASSEMBLED TO FINO 
NO. I WITH AN INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED 
NUT IN TRAV PER N0KXBI29 USING CURING METHOOX. 


SECTION G-G 

SCALE. 2/1 


SHOWN WITH FINO NQ3 REMOVED 
SCALE 4/I 


, (FROM GAGE POINT) 
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SECTION E-E 


.190 

CSK K>0*x*: 




-v248 

KD 

V L|0-32tj| 


-^DIA THRU 
IO-32UNF-2B THRU 


SEE NOTESG AT 


SECTION A-A 


SECTION B-B 



.272 DIA 

C BORE .406 OIA X .142 OEEP 


1010861 -24 
1000115-2 
1008652 -001 


NUT, SELF-CLINCHING _ 
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REVISION STATUS OF SHEETS 
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SECTION C-C 


-.015 R MAX PERMISSIBLE 


-X XXX±lo05 0*30' CHtCKCfc 

00 NOT SCALE THIS DRAWING A 


12.AFTER PLATING, ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS. 


1007534 
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.203 R- 
2 PLACES 


IS EQUAL SPACES AT —«' 
125± 002 PITCH TOTAL 
2.375± 002 TOLERANCE 
NON-CUMULATIVE 


H2 EQUAL SPACES AT 
.125 ± 002 PITCH TOTAL 
1.500 ± 002 TOLERANCE 
NON-CUMULATIVE 


ir 



-10 EQUAL SPACES AT 
,I25± .002 PITCH TOTAL 
1.250 ± 002 TOLERANCE 
NON-CUMULATIVE 


VIEW B-B 


>19 EQUAL SPACES AT 
.125 ± 002 PITCH TOTAL 
2.375± 002 TOLERANCE 
NON-CUMULATIVE 


r>.40S OIA 
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3 PLACES 


UNLESS OTHERWISE SHOWED 
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SECTION J-J 


MARKING VIEWS 


^2 HI6H TYP *-.08 HIGH TYP 
SEE NOTE 8 SEE NOTE 8 
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10 EQUAL SPACES AT 
.125* 002 PITCH TOTAL 
1.250 * 002 TOLERANCE 
NON—CUMULATIVE 


VIEW B-B 
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.125*.002 PITCH TOTAL 
2.375*.002 TOLERANCE 
NON-CUMULATIVE 
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j030 MAX PERMISSIBLE- 


SECTION D-D 



.OOB MAX ALLOWABLE STEP ABOVE SURFACE Pd^I 
STEP BELOW SURFACE NOT PERMITTED. 


_J2 

2 PLACES 


2.150 A vj*typ 

2.130 .748 9 3trT >" 
i .w« A 


.015 R MAX PERMISSIBLE- 



wv .r 

I L570 

: /!»/ ^ 




CUTOUt THRU 
2 PLACES 


.005 R TYP 
k .030 


VIEW A 


BLEND WITH J2 R 


.072 THRU 45 HOLES 
”073 


0003 MX STEP BELOW AOJACENT SURFACE_/ 

PERMISSIBLE FOR SHADED AREA 

STEP MAY NOT EXTEND TO LEFT OF SURFACE (TD 


• 8 EQUAL SPACES AT .125 ± .002 PITCH 
total 1.0001002 tolerance non-cumulatwc 

710 L*_ cutout thru^ 

890 1 p- 4 EQUAL SPACES AT 1251.002 _ 

——4-1 l PITCH TOTAL .500 i 002 1- 

\A \ TOLERANCE NON-CUMULATIVE T _ 



§5q SPOTFACE 


094 R MAX PERMISSIBLE 


CUTTER RADIUS 


-SEE DETAIL B 


- BREAK 4 EDGES THIS SIDE .03 


-CUTOUT THRU 


-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


•.005 R MAX PERMBSIBLE 

>—BREAK EDGE THIS SIOE .03 


1 + *-1-♦ ♦ 4 

2.452 «• ♦ 4 4 * ♦ 

2.448 ♦ + 

1 ^UVr 



9 EOUAL SPACES AT 2001.00S 
[ PITCH TOTAL 1.800 1.002 
\ TOLERANCE NOMCUMUUBME 


4.240 

3.700^ 


040-.060 * 45* 15*t- 

2 PLACES J- VjT 

BLEND WITH "T" 
•»2 « .574 ! 

^ T 

1.002 

S EQUAL SPACES AT.200 1 
PITCH TOTAL 10001.002 L 
TOLERANCE NON-CUMULATN 


J2 

" 3 PLACES 


-4-40 UNC-3B 
SEE NOTE G 


.137 80 HOLES 
139 


SEE VIEW A—' 
(FROM GAGE POINT) .487 


rtios KMX ALLOWABLE STEP ABOVE SU 
STEP BELOW SURFACE NOT PERMITTED 


SECTION F-F 



^,.125 DIA XJ9 DEEP 
2 PLACES FOR 
MACHINING LOCATlOy___ 


-.042 X 45° TVP 


_PART NO-AND OTHER PERMANENT 
MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER NOI0020IS 
LOCATE CENTRALLY 



SECTION G - 6 



L 


NOTES: 

L INTERPRET OR AWING IN ACCORDANCE WITH STANOAROS 
PRESCRIBED BY MIL-0-70327 

2. MAT'l: ASTM NO. ZK40A-T5 MAGNESIUM ALLOY PER QQ-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EOGES 005 -.015 

4. UNLESS OTHERWISE SPECIFIED, FINISH 125/ ?29 R£p _ ^ 

U ALL RADII ANO FILLETS TO BE *jx§UNLESS 
OTHERWISE SPECIFIED 

G. FMISH ELECTROLESS NICKEL PLATE ALL OVER PER N0I002IBB. 

DIMENSIONS AND FINISHES APPLY AFTER PLATO®. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIREO IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I G FIND NG2 WITH MN.-P-8585 
WET 7lMr CHROMATE PRIMFB 

8. MARK CHARACTERS BLACK PER NDI0020I9 EXCEPT SURFACE 0. 

AFTER PLATIN6 ELEC TRO - CHEMICAL ETCH PER NDI0020I9 
ALL CHARACTERS ON SURFACE 0. CENTRALIZE AS SHOWN. 

9 PAINT PCR ND 1002110 TYPe II. USING KX072S-I ALL SUREACeS 
BETWEEN VIEWING PLANE AND ENO OE FRAME UNLESS OTHERWISE 
SPECIFIED. ALL HOLES TO BE FREE OF PAINT. 

10-PAINT PER NO 1002110 TYPE II. USING I0I072S- S. CMARACTCRB TO BC 
TYPE I.PCR NO 1002122. CENTRALIZE AS SHOWN. 

II. COAT BROACHING TEETH ON FINO NO. 3 WITH MIL-P- 8585 ZINC CHROMATE 
PRIMER C3G5/.3S5-0IA OF HOLE MUST BE FREE OF PRIMER AFTER NUT 
INSTALLATION). FINO NO. 3 SHALL BE ASSEEM0LED TO FIND NQ.I WITH AN 
INSTALLATION FORCE OF 1500 TO 2000 LBS. EMBED NUT IN TRAY PER 
NO 1002126 USING CURING METHOD ZD. 

JZ. AFTER PLATING. ROUGHENING OF THE SURFACES TO BE ENCAPSULATED 
IS PERMITTED. PLATING SURFACE MUST BE CONTINUOUS 


DETAIL B 


(FROM GAGE POINT) 16 7195 
16.7165 




SHOWN WITH FINO NQ 3 REMOVED 
SCALE 4/1 


-i272 DIA 

CBORE .404 OIA X .142 DEEP 



-.015 R MAX PERMISSIBLE 


SECTION E-E 


1010641 -24 

IOOOII5-2 

1008653-001 


I_J65 DIA THRU 

\S\ J69 

I VMO-32UNF-2B THRU 
82* ll’CSK, -g^oiA 
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SHEET 1|SHEET 2|SHEET 3 I 
REVISION STATUS OF SHEETS! 


•» .005 OIA | 

SEE NOTES GAT 


SECTION A-A 


SECTION B-B 

2 PLACES 


SECTION c-c 


-.015 R MAX PERMISSIBLE 


J TOLERANCES ON I 

FRACTIONS DECIMALS ANGLES fr 

* XX ±.02 i J 
- XXX £.005 0*30 I c 

00 NOT SCALE THIS OAMnNG I. 


I007S37 i _ 
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APPLICATION 
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030 MAX PERMISSIBLE- 


SECTION D-D 



.008 MAX ALLOWABLE STEP ABOVE SURFACE Fp^J 
STEP BELOW SURFACE MOT PERMITTCD. 


2.150 A SOTtyP^ 

2.130 .748 * AO-T^ 

i .748 A 'K 


I I L570 


.015 R MAX PERMISSIBLE- 



REF — | .8 

-*-L825-«-1.237- 

IM/INl i ^- 




CUTOUT THRU 
2 PLACES 


j005 R TVP 
. .030 


- J094 R MAX PERMISSIBLE 


-CUTTER RADIUS 


.140 THRU 

;l5o SP0TFA 

2 HOLES 


VIEW A 
scale 2/1 


.040 BLEND WITH .12 R 
.060 


.072 THRU 45 HOLES 


.0003 MAX STEP BELOW ADJACENT Sl*FACE_V 

PERMISSIBLE FOR SHAOED AREA _ 

STEP MAY NOT EXTEND TO LEFT OF SURFACE 


• 8 EQUAL SPACES AT .125 ± .002 PITCH 
TOTAL 1.0001 ^02 TOLERANCE NQN-CUMULAT ME ,g . 

TYP 

710 CUTOUT THRU—J_ 

690 1 4EQUAL SPACES AT 1251.002 \ ™ 

I PITCH TOTAL 500 ♦ 002 1 V 

i11H 1 TOLERANCE NON- CUMULATIVE 1 \ 


-SEE DETAIL B 


-BREAK 4 E06ES THIS SIDE .03 
^-CUTOUT THRU 




1 Plu' 

2.452 l -*- + + 4 
2.448 I ♦ + * 4 + t 

\ \****'\ 

1 


)40-060*45 # 15*t— 
2 PLACES J— 
BLEND WITH 
.•2 R ,S78 

.572 


5 EQUAL SPACES AT.200 
PITCH TOTAL 10001.002 
TOLERANCE NON-CUMULA ; 


MU 

MULATNE 


SECTION F-F 


-.005 R MAX PERMBSIBLE 

/—BREAK EDGE THIS SIDE .03 



-.030 R MAX PERMISSIBLE 
ONE PLACE ONLY 


!:8S8 

2 PLACES 1 


9 EQUAL SPACES AT 2001.00J 
'"T'T PITCH TOTAL 1.800 1.002 
' r \ TOLERANCE N0NCUMUUB1VE 


L9 “ 

h45 L 


-4*40 UNC-3B 
SEE NOTE 6 


.137 60 HOLES 
.139 


_125 DIA X.I9 DEEP 

^ 2 PLACES FOR 
MACHINING LOCATJOfL-_ 


SEE VIEW A—' 
(FROM 6AGE POINT) 487 



J2 

' 3 PLACES 


rtjos MAX ALLOWABLE STEP ABOVE SURFACE l~E-j 
STEP BELOW SURFACE NOT PERMITTED 


-.082 X 45° TVP 



FOR STEP ONLY 


PART NO. AND OTHER PERMANENT 
“MARKING FOR PROCESSING PERMITTED 
IN THIS AREA. ELECTRO-CHEMICAL ETCH 
.12 HIGH CHARACTERS PER NDI0020IB 
LOCATE CENTRALLY 



A 


SECTION G - 6 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. MAT l: ASTM NO. ZK80A-T5 MAGNESIUM ALLOY PER 00-M-3IA 

3. REMOVE BURRS ANO BREAK SHARP EDGES .005 -.015 

4. UNLESS OTHERWISE SPECIFIED^ FINISH 125/ >723 R£F _ 

5. ALL RADII ANO FILLETS TO BE ^UNLESS 
OTHERWISE SPECIFIED 

6. FMISH: ELECTROLESS NICKEL PLATE ALL OVER PER NDI002ISB. 

DIMENSIONS ANO FINISHES APPLY AFTER PLATS®. PLUG 
THREADED HOLES DURING PLATING. SPECIFIED THICKNESS 
NOT REQUIRED IN ALL HOLES AS LONG AS PLATING IS 
CONTINUOUS THROUGH EACH HOLE 

7. COAT THREADS OF FIND NO. I & FIND ND2 WITH MIL-P-8585 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS ON OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATEO GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND 1002019 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND NASA PART NUMBER. 

METAL RAISING DUE TO STAMPING PERMITTED. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING. 

3 ’ A^METAL: CORROSION resistant steel per mil-s-6721, mealed, ball burnished and passivated. 
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AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO OR 
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IMG ANY RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AMY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO 


REQUIREMENTS: 
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BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND 1002019 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND NASA PART NUMBER. 

METAL RAISING DUE TO STAMPING PERMITTED. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING. 

3. DESIGN: 

A. METAL: CORROSION RESISTANT STEEL PER MIL-S-6721, annealed, ball burnished aid passivated. 
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B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND 1002019 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND NASA PART NUMBER. 

METAL RAISING DUE TO STAMPING PERMITTED. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING. 

3. DESIGN: 
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NOTICE — WHIN GOVCBNMCNT OBAWINGS. SPCCIFICATIONS. ON OTHIN DATA 

ANE UStD FON ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
DILATED COVERNNENT PROCUREMENT OFERATION. THE UNITED STATES 60VERN- 
NINT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUFFLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. PACKAGING AND PACKING: UNITS SHALL BE PACKAGED IN ACCORDANCE 
WITH THE MANUFACTURER'S NORMAL COMMERCIAL PRACTICE. 

D. MARKING: CLAMPS SHALL BE MARKED PER ND 1002019 WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL AND NASA PART NUMBER. 

METAL RAISING DUE TO STAMPING PERMITTED. 

2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL: PER TABLE I AND DRAWING. 

3. DESIGN: 

A. METAL: 2024-T4 ALUMINUM ALLOY PER QQ-A-362 C0ND. T. 

B. CUSHION MATERIAL: SILICATE RUBBER (RED) PER AMS 3303. 


TABLE I 


DASH 

NUMBER 

~TJ“ 

DIA 

E 

-F- 

CUTOFF 

RADIUS 

(TYP) 

“ 1 r~ 

GAP 

H 

DIA 

(TO CLEAR 
6-32 SCREW 
REF) 

-R- 

RADIUS 

-1- 

METAL 

THICKNESS 


W 

WIDTH 

-001 

.452 

.422 

1.728 

1.698 

.40 

.34 

.09 

.03 

.152 

.142 

.09 

.03 

.042 

.022 

.198 

.178 

.53 

.47 

-002 
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.485 
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.47 

-003 

.577 
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.40 
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.042 

.022 

.198 

.178 

.53 

.47 

-004 

.640 

.610 

2.292 
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.40 

.34 

.09 

.03 

.152 

.142 

.09 

.03 

. .042 
.022 

.198 

.178 

.53 

.47 
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PLUS THE APPLICABLE DASH NUMBER. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
















NEXT ASSY 

USED 

1 


APPLICATION 


W+.I25 (NOM) 


X 




I 

* 



C 1008807 


SHEET 1 OF 1 

























3 


2 



NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER OATA 
ARE USED rOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCUR" NO RESPONSIRILITY NOR ANY ORLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER ON ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMV 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


REVISIONS 


_ INITIAL RELEASE CLASS A _ . 

PER TDRR E-3/I-y '<>->»»*, 

A REVISED PER TDRR 26262 '*’*** <1$ 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 3. 


INSPECTION AND ACCEPTANCE: 

A. MARKING: 

(1) PIECEMARKING - PART SHALL BE MARKED PER ND 1002019 WITH 
THE NASA PART NUMBER AND MANUFACTURER'S NAME AND/OR 
SYMBOL 

(2) MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART OR 
PACKAGE. 

B. PACKAGING: 

(1) PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 
SHALL BE PER ND 1002215, CLASS I, CODE 3. 


FiGn 

- CROSS KNURL- 



GASKET 



3. DESIGN: 

A. MATERIAL: 

(1) CAP - ALUMINUM ALLOY, GOLD IRID,TE FINISH PER MIL-C-5541. 

(2) CHAIN - CORROSION RESISTANT STEEL 

(3) RIVET - CORROSION RESISTANT STEEL OR ANODIZED ALUMINUM. 

U) GASKET - RESILIENT RUBBER. (SILICONE) 

B. SHALL CONFORM TO MIL-C-26482 EXCEPT FOR RUBBER. 

C. TO BE USED ON CONNECTORS P/N’s 1010937, 1010930, 1010936, AND 100636 

D. NO CADMIUM OR ZINC SHALL BE USED 
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REVISIONS 


NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATION*. OR OTHER DATA 
ARE USEO TOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLOER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR BILL ANV 
PATENTEO INVENTION THAT NAY IN ANV WAV BE RELATED THERETO. 


DATE I APPROVAL 


_ INITIAL RELEASE CLASS A 
I PERTDRR 


15/ fry 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 


2. INSPECTION AND ACCEPTANCE: 

A. MARKING: 

(1) PIECEMARKING - PART SHALL BE MARKED PER ND 1002019 WITH 
THE NASA PART NUMBER AND MANUFACTURER'S NAME AND/OR 
SYMBOL 

(2) MANUFACTURER’S PART NUMBER MAY APPEAR ON THE PART OR . 
PACKAGE. 

3. PACKAGING: 

(1) PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 
SHALL BE PER ND 1002215, CLASS I, CODE 3. 


3. DESIGN: 

A. MATERIAL: 

(1) CAP - ALUMINUM ALLOY, GOLD imoiTC FINISH PER MIL-C-5541. 

(2) CHAIN - CORROSION RESISTANT STEEL 

(3) RIVET - CORROSION RESISTANT STEEL OR ANODIZED ALUMINUM. 

U) GASKET - RESILIENT RUBBER. (SILICONE) - 

B. SHALL CONFORM TO MIL-C-26482 EXCEPT FOR RUBBER. 

C. TO BE USED ON CONNECTORS P/N’s 1010937, 1010930, 1010936, AND 100634 

D. NO CADMIUM OR ZINC SHALL BE USED 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED ON 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANV WAV BE RELATED THERETO 


6098001 


__ REVISIONS _ 

_ DESCRIPTION _ DATE 

INITIAL RELEASE CLASS A 

PER TDRR ZZaZ7 »-}/-( 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 

SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. EACH SHIPPING AND UNIT CONTAINER SHALL BE PERMANENTLY AND 
LEGIBLY MARKED WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 

ITEM NAME, NASA DRAWING NUMBER, NET CONTENTS, LOT NUMBER AND 
DATE OF MANUFACTURE. INDIVIDUAL CONTAINERS SHALL ALSO BE 
MARKED PART A (EPOXY RESIN COMPONENT) OR PART B (CATALYST 
COMPONENT) WHICHEVER IS APPLICABLE, AND INSTRUCTIONS FOR USE 
IN ACCORDANCE WITH M1L-P-22808. 

2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL: THE MATERIAL COVERED BY THIS SPECIFICATION SHALL BE 
A TWO COMPONENT EPOXY PAINT MEETING THE QUANTITATIVE AND QUAL¬ 
ITATIVE REQUIREMENTS OF MIL-P-22808 EXCEPT AS REQUIRED TO MEET 
THE REQUIREMENTS SPECIFIED HEREIN. 

(1) PART A 

(a) EPOXY RESIN COMPONENT: THE EPOXY RESIN COMPONENT SHALL 
CONSIST OF A BISPHENOL TYPE EPOXY RESIN COMBINED WITH 
THE AMOUNTS OF FLOW CONTROL AGENTS AND VOLATILE SOLVENTS 
NECESSARY TO MEET THE REQUIREMENTS OF THIS SPECIFICATION. 

(b) PIGMENT: PIGMENTATION SHALL BE AS SPECIFIED IN MIL-P- 
22808 EXCEPT FOR THOSE COLORS NOT SPECIFIED THEREIN. 

(2) PART B 

(a) CATALYST COMPONENT: THE CATALYST COMPONENT SHALL CON¬ 
SIST OF A POLYAMIDE RESIN COMBINED WITH THE AMOUNTS OF 
VOLATILE SOLVENTS NECESSARY TO MEET THE REQUIREMENTS OF 
THIS SPECIFICATION. 

B. COLOR: WHEN MIXED IN A RATIO OF TWO PARTS BY VOLUME, PART A, TO 
ONE PART BY VOLUME, PART B, THE MATERIAL SHALL CURE TO THE COLOR 
AND SPECULAR GLOSS SPECIFIED IN TABLE I. TESTS SHALL BE CONDUCTED 
IN ACCORDANCE WITH FEDERAL TEST METHOD STANDARD NO. 141, METHODS 
4250 AND 6101, RESPECTIVELY. 

C. MIXED PAINT: THE MIXED PAINT SHALL CONFORM TO THE QUANTITATIVE 
REQUIREMENTS SPECIFIED IN MIL-P-22808 EXCEPT THAT THE HIDING 
POWER SHALL BE 0.98 MINIMUM FOR THE COLORS SPECIFIED HEREIN AND 
THE SPECULAR GLOSS SHALL BE AS SPECIFIED IN TABLE I. 

D. CURED FILM: TESTS SPECIFIED IN MIL-P-22808 FOR QUALITATIVE RE¬ 
QUIREMENTS OF THE CURED FILM SHALL NOT CONSTITUTE PART OF THE 
ACCEPTANCE AND INSPECTION REQUIREMENTS. 

E. PACKAGING: THE MATERIAL SHALL BE FURNISHED IN KIT FORM SUCH THAT 
THE VOLUMN RATIO IS TWO PARTS EPOXY RESIN COMPONENT (PART A) TO 
ONE PART CATALYST COMPONENT (PART B). 

CONTAINER SIZE MAY BE 1 QUART MULTIPLE FRICTION TOP FOR PART A, 

AND 1 PINT MULTIPLE FRICTION TOP FOR PART B, AS ,-1- 

OPPOSED TO THOSE SIZES SPECIFIED IN MIL-P-22808, AT _ 

THE OPTION OF THE PURCHASER. 
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MOT ICC — WHIN COVCBNNCNT OBAWINCB. BPCCIFICATIOWB. ON OTNKN NAT A 
ARC UMO FOB ANY FURROW OTHIR THAN IN tONNCCTlOM WITN A DCFINITCIV 
BCLATCO SOVCRNNCNT FROCURCNCNT OPIRATION. THI UNITCO STATtt OOVIRN- 
MINT THCRCRY INCURS NO RCSPONSIBILITV NOR ANY OBLISATION WHATSOCVCR. 
AND THI FACT THAT THI SOVCRNNCNT NAY HAVC FORNULATCO. FURNISHIO. OR 
IN ANY WAV SUPPLICD TNC SAIO ORAWINSS. SFCCIFICATIONS ON OTHIR DATA IS 
NOT TO BC RC6AR0CD BY IMPLICATION OR OTHIRWISI AS IN ANY NANNIR 
UCINSINS THC HOI OCR OR ANY OTHCR FCRSON OR CORPORATION. OR CONVCV- 
INS ANY RISHTS OR PCRNISSION TO NANUFACTURC. USC. OR BILL ANY 


REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A. SHELF LIFE: TWELVE MONTHS MINIMUM FROM THE DATE OF MANU¬ 
FACTURE. THE MATERIAL SHALL HAVE A MINIMUM OF 10 MONTHS 
SHELF LIFE WHEN RECEIVED BY THE PURCHASER AND STORED IN THE 
UNOPENED CONTAINERS AT A TEMPERATURE OF 80°F MAX. 

B. PROPERTIES: THE MATERIAL SHALL COMPLY WITH REQUIREMENTS 
OF MIL-P-22808 INCLUDING THE DRY FILM PROPERTIES EXCEPT 
THAT COLOR, 6L0SS, PIGMENTATION, ACCEPTANCE INSPECTION, 

AND PACKAGING SHALL BE AS SPECIFIED IN SECTION 2. 

C. INTENDED USE: THIS MATERIAL IS INTENDED TO BE USED AS A 
TWO PART EPOXY PAINT SYSTEM TO PROVIDE AN ADHERENT, ABRASION 
AND MAR RESISTANT FINISH OVER METALLIC AND NON-METALLIC 
SUBSTRATES. 


TABLE I 


gjj 

COLOR 

COLOR 

NUMBER 

FED-STD-595 

SPECULAR 

GLOSS 

-1 

DARK GRAY 

36231 

2 TO 5 

-2 

LIGHT GRAY 

26440 

30 TO 70 

-3 

WHITE 

37886 

2 TO 5 

-4 

BLACK 

27038 

30 TO 70 


NOTES: 

1. SEE SECTION 2.E. 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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MOTICI — WHIN OOVIRNMINT DRAWINGS. IPICIFlCATIONS. OR OTHKR DATA 
AM UMO FOR ANY FURROSI OTHIR THAN IN tONNICTION WITH A DIFINITILV 
RILATID ROVIRNNINT FROCURfMINT ORIRATION. THI UNITIO ITATII «OY£RN- 
MINT THIRIRY INCURS NO RISFONSIBILITV NOR ANY ORLIRATION WHATSOIVIR; 
AND TNI FACT THAT TNI ROVIRNNINT NAY NAVI FORMULATID. FURNISHID. ON 
IN ANY WAV SUFFLIIO THI SAID DRAWINRS. SMCIFICATIONS OR OTHIR DATA IR 
NOT TO M RIRAROID BY INFUCATION OR OTHIRWISI AS IN ANY NANNCB 
LtCINSINB TNI HOLDCR ON ANY OTHIR FIRSON OR CORFORATION. OR CONVIV- 
INR ANY RIRHTS OR FIRMISSION TO MANUFACTURI. UM. OR BCLL ART 
MTtNTM IN VI NT ION THAT NAT IN ANY WAV BI RILATID THIRKTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215 CLASS I, CODE 1. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEADS: LEAD MATERIAL SHALL BE DHMFT ALLOY PER Nil 101^*01 
EXCEPT NICKEL STRIKE MAY BE 100 MICROINCHES MAXIMUM AND 

LEAD DIAMETER SHALL BE 0.016 ± .001 DIAMETER. A CERTIFICATION 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED 
PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED AS SHOWN. 

(2) MARKING: MARK PERMANENTLY AND LEGIBLY WITH THE NASA 
DRAWING NUMBER, MANUFACTURER'S SERIAL NUMBER AND CONNECTION 
DATA. MARK PER ND 1002019, EXCEPT ACRYLIC LACQUER SHALL NOT 
BE USED AS A PROTECTIVE COATING. 

(3) FINISH: BLACK, COLOR NO. 37038 PER FED-STD-595. 

B. ELECTRICAL REQUIREMENTS: UNIT SHALL MEET ALL REQUIREMENTS OF 
TABLE I. 


3. DESIGN: 

A. THE UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X, FAMILY 20 IN AN AMBIENT TEMPERATURE 
OF 85 # C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING AND AFTER THE FOLLOWING EXPOSURES: 

(1) HIGH TEMPERATURE: 71*C OPERATING. 

(2) LOW TEMPERATURE: -18*C OPERATING. 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, METHOD 
204A, CONDITION D). 

(4) ALTITUDE (REDUCED PRESSURE): 96 HOURS AT A PRESSURE OF 10 -4 
MM OF MERCURY 

(5) SHOCK: PER MIL-STD-810 PROCEDURE 1, EXCEPT USE 100 6. 

C. MAXIMUM WORKING VOLTAGE: 50 VOLTS.(BETWEEN WINDING.' AND CASE} 


D. MAXIMUM RATINGS: CURRENT,lOOMA*, VOLTAGE ACROSS COIL,20VRMS. 

SPECIAL CONDITIONING BY MANUFACTURER (100*): 

A. REACTOR SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202 METHOD 102 EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, *25°C AND *105*C AND EXPOSURE TIME SHALL BE 
15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH 
OF THE AMBIENT CONDITIONS. AFTER STABILIZATION 
AT ROOM TEMPERATURE UNIT SHALL PASS NORMAL 
PRODUCTION TESTS. 
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TABLE I 


INSPECTION TESTS 

TITIFS IN PARAGRAPH C0LUk« REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 

PARAGRAPH 


SEALING 

IMMERSE IN LIQUID AS INDICATED 

DIELECTRIC 

STRENGTH 

APPLY 100 VOLTS (RMS) BETWEEN WINDIN6 AND CASE. 

Hmi 

10,000 MEGOHMS MINIMUM AT 20°C. (USE 100 VDC) 

DC RESISTANCE 
(AT 20°C) 

R(BLACK-BLUE) = 25 OHMS ± 25%. 


SHALL BE 0.24 HENR»5 MIN I MUM AT 1.0 VOLT, 60 CPS, AND 4 MA DC, 
SHALL BE OJHENRTS MINIMUM AT 1.0 VOLT, 60 CPS, AND 20 MA DC. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: KOVAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CBQ AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV CE£J . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h E 
WHEN APPLICABLE. 

(4) BASE SATURATION VOLTAGE, V BE(SAT) . 

(5) COLLECTOR SATURATION VOLTAGE, V CE(SAT) AT \ Q = -150 MA. 


EMITTER 1 



3 COLLECTOR 


2 

BASE 

GRAPHICAL SYMBOL 


BASE (2) 


Vev h FE2» h FE3 




.085 

.065 


3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (T.): 200°C*MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT +25°C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(0JC> : 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

THERMAL RESISTANCE (0 JA ): 486°C/WATT. 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
240^H0UR^BURN^?N^^^^** TIME INTERVAL BETWEEN FINAL SEAL AND THE 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION PER 

MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Yi 
ORIENTATION. 1 

(2) HERMETIC SEAL PER MIL-STD-202, 

METHOD 112, TEST CONDITION C, PROCEDURE III 
WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10" 8 CC-ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = ♦175°C. 

(2) V CE = 80% OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND 

FOLLOWING THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V CE = -17 VOLTS DC. 

(3) POWER DISSIPATION: 190 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT T C = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT l c = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FEl 


F. 


BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 
BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20% IN h FE OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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NUMBER 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T c = *25°C _ 

COLLECTOR ICOLLECTORIEMITTER[COLLECTOR I COLLECTOR I El A TYPE 
VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER DESIGNATION 


(Vcbo> 


(V CER> 

(R BE^10Q ) 

Vdc 


(V C E0) DISSIPATION (FOR REF ONLY) 


SHALL BE A MATCHED PAIR OF 1008812-1 WITH THE 
ADDITION THAT h FE SHALL BE MATCHED INITIALLY 

(AS RECEIVED BY USER) TO WITHIN 10% OF THE 
LOWER h FE UNIT AT l c s -1 MA,V CE = -10 VOLTS. 

SHALL BE A MATCHED PAIR OF 1008812-1 WITH THE 
ADDITION THAT h FE SHALL BE MATCHED INITIALLY 

(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER h FE UNIT AT Iq = -5 MA, V CE = -10 V. 

h FEl AND h FE3 REQUIREMENTS SHALL NOT APPLY TO 

THIS DASH NUMBER._ 


DASH 

NUMBER 


ELECTRICAL CHARACTERISTICS AT 
PARAMETER 


SYMBOL 


COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR EMITTER SWITCHBACK VOLTAGE 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

STATIC FORWARD CURRENT TRANSFER RATIO 

BASE SATURATION VOLTAGE 

COLLECTOR SATURATION VOLTAGE 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 

CURRENT TRANSFER RATIO _ 

OUTPUT CAPACITANCE 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


TABLE II _ 

T n = +25°C (UNLESS OTHERWISE SPECIFIED) _ 

CONDITION CYUnOL [ SPECIFICATION LIMITS 

_ CDNDT0N _ SYMBOL M|N MAX UN|TS 

l E =0, VCB=-S0V _ I CBO-| - 20 NA 

E =0 » Vcb = ~ 5Q Tq= 100 °C *CB02 8 

l E =0, V cb =-50V, Tq=+ 150°C I cbo , - 10 \ik 


E=°* v CB=~50 V _ ICB0 1 

E =0 » Vcb s ~ 50V » T c =100°C !cB02 

E =0 » Vq B =-50V, Tq=+150°C ICBO 3 
c =-10 nA, 1 0=0 (NOTE 1) LV CE0 

q—— 10 mA, R be <10Q (NOTE 1) LV CE r 
C =- 150 mA, V CE =-10 V(NOTE 1) 
c =-5 mA, V CE =-10 V (NOTE 1 ) h FEz 
C=-1 mA, V CE =-10 V (NOTE 1) h^j 
C =-150 mA, I B =—15 mA(NOTE 1) V BE ( SAT ) 
c =-150 mA, I B =~15 reA(NOTE 1 ) V CE (SAT) 
c =-50 mA, V CE =-20V, f=100 MC h FE 
E =0, V CB =-10 V, f=140 kc C~ 


NOTES: 

1. 


PULSE MEASUREMENT: PULSE LENGTH s 300 
liSEC, DUTY CYCLE <2%. 
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--- TABLE II (CONTINUED) _ 

ELECTRICAL CHARACTERISTICS AT T c = 25«C (UNLESS OTHERWISE SPECIFIED) 


DASH 

NUMBER 

PARAMETER 

CONDITIONS 

SYMBOL 

I SPEC 1F1 CAT 1 ON LIMITS 

MIN 

MAX 

UNITS 

-2 

COLLECTOR CUTOFF CURRENT 

V ce =-50V, l E =0 

'CBOi 


10 

NA 

COLLECTOR CUTOFF CURRENT 

Vcb=- 50V, l E =0, T c =150°C 

*CBQ2 

— 

10 

|iA 

COLLECTOR CUTOFF CURRENT 

Vcb=- 50V, l E =0, T C =100°C 

‘CB 03 

. - 

8 

|iA 

COLLECTOR-BASE BREAKDOWN VOLTAGE 

l c =-10|iA, l E =0 (NOTE 1) 

bv cbo 

60 

— 

V 

tMiTIER-BASE REVERSE CURRENT 

VEB = -3V, l c =0 

'ebo 

— 

0.1 

liA 

EMITTER-BASE BREAKDOWN VOLTAGE 

1 E =-10|xA, l c =0 (NOTE 1) 

bv ebo 

5 

— 

V 

COLLECTOR-EMITTER SWITCHBACK VOLTAGE 

l c =-10mA, 1 B =0 (NOTE 1) 

LVceo 

60 

—- 

V 

COLLECTOR-EMITTER CURRENT RES. RETURN 

V ce =-20V, R be =100K 

'CER 

— 

10 

HA 

COLLECTOR-EMITTER THRESHOLD CURRENT 

V B E=-0» V CE =-50V 

'CES 

— 

10 

NA 

STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-10mA, V CE =-10V (NOTE 1) 

h FEi 

100 

— 

_ 

STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-1mA, V CE =-10V (NOTE 1) 

h FE2 

100 

— 

— 

STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-150mA, V CE =-10V (NOTE 1) 

h FE3 

100 

300 

■ ,, 

STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-500mA, V BE =-10V (NOTE 1) 

h FE4 

30 

— 

■ ■ 

BASE-EMITTER SATURATION VOLTAGE 

l c =-50mA, l B =-2.5mA (NOTE 1) 

V BE(SAT) 

-0.7 

-1.0 

V 

COLLECTOR-EMITTER SATURATION VOLTAGE 

IC=-50mA, l B =-2.5mA (NOTE 1) 

V CE(SAT) 1 

_ 

-0.25 

V 

COLLECTOR-EMITTER SATURATION VOLTAGE 

l c =-150mA, 1 B =-15mA (NOTE 1) 

V CE(SAT)2 

_ 

-0.4 

V 

COLLECTOR CAPACITANCE 

V CB = ~ 10V » l E =0 » F=0.l4mc 

C ob 

_ 

8 

PF 

TURN ON TIME ‘ 

1 b-j = 1 B2 = 3® m ^» 1 Q=300mA 
tw > 400nsec. 2% DUTY CYCLE 

ton 

— 

40 

NSEC 


Turn uff time 

*Bi = *B2 = 33 m A, lQ=300mA 
tw > 400nsec, 2% DUTY CYCLE 

toff 

- * 

100 

NSEC 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF NO 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CBQ AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV CE0 . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h crj , h F Fo, her. 

WHEN APPLICABLE. *' t1 2 3 

(4) BASE SATURATION VOLTAGE, V BE(SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE(SAT ) AT l c = -150 MA. 



DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (T.): 200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT +25°C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(0 JC ): 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

THERMAL RESISTANCE (0 JA ): 486°C/WATT. 


4. SPECIAL 100# CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

Cl) ACCELERATION AT 20,000 G MINIMUM IN THE Y-i ORIENTATION PER 

MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y*i 
ORIENTATION. 1 

(2) HERMETIC SEAL PER MIL-STD-202, 

METHOD 112, TEST CONDITION C, PROCEDURE Ml 
WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10" 8 CC-ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 

ROCURE ONLY FROM APPROVED SOURCES LISTED ON 
1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE * *175°C. 

(2) V CE = 80% OF MAX PART RATING. 

(3 ) Ices at " 40V and 'ebo at “ 4V measured prior to and following this screen shall 

NOT CHANGE MORE THAN I007.0R I0 NANOAMPS ^WHICHEVER IS GREATER 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A * *25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V B E s " 17 VOLTS DC. 

(3) POWER DISSIPATION: '190 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LVq E0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT T C = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V C e(SAT) AT *C s " 150 ***• 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h F Ei 

F. BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 

BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20% IN h FE OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T c = ♦25°C _ 

COLLECTOR ICOLLECTORI EMITTER ICOLLECTCM I COLLECTOR I El A TYPE 

OASH VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER DESIGNATION 

NUMBER (V CB0 ) (V CER ) (V EB0 ) (V C EO> DISSIPATION (FOR REF ONLY) 

( R BESino) 



V DC 

Vdc 

Vp C 

v D c » 

-1 

-60 

-60 

-5 

-60 2.0 

-2 

-60 

-60 

-5 

-60 2.6 

-3 

SHALL BE 

A MATCHED 

PAIR OF 

1008812-1 WITH THE 


ADDITION THAT h FE SHALL BE MATCHED INITIALLY 

(AS RECEIVED BY USER) TO WITHIN 10% OF THE 
LOWER h FE UNIT AT l c = -1 MA,V C e = -10 VOLTS. 

SHALL BE A MATCHED PAIR OF 1008812-1 WITH THE 
ADDITION THAT h FE SHALL BE MATCHED INITIALLY 

(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER h FE UNIT AT l c = -5 MA, V CE = -10 V. 

h FEl AND h FE g REQUIREMENTS SHALL NOT APPLY TO 

THIS DASH NUMBER._ 


_ TABLE II _;_ 

ELECTRICAL CHARACTERISTICS AT T r = +25°C (UNLESS OTHERWISE SPECIFIED) 


DASH 

NUMBER 

-1 


PARAMETER 
COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR EMITTER SWITCHBACK VOLTAGE 
COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

STATIC FORWARD CURRENT TRANSFER RATIO 

BASE SATURATION VOLTAGE 

COLLECTOR SATURATION VOLTAGE 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO v 


OUTPUT CAPACITANCE 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


CONDITION 
E=0, VCB=-S0V 
E=0* VCB=-S0V, T C =100«C 
E =0, V cb =-50V, Tq=* 150°C 
c =-10 mA, l B =0 (NOTE 1) 


C =-150 mA, V CE =-10 V(NOTE 1) h FE g 
c =-5 mA, Vq E =- 10 V (NOTE 1) h FEz 
q—— 1 mA, V CE =-10 V (NOTE 1) |h FEl | 

C =-150 mA, I B =-15 mA(NOTE 1) V BE(SAT) 
q=- 150 mA, I B =—15 mA(NOTE 1) V b e(SAT) 
c =-50 mA, V C e=- 20V, f=100 MC h FE 


V CB =-10 V, f=1A0 kc 


SYMBOL 

SPECIFICATION LIMI 
MIN 1 MAX 1 UNITS 

<CBOi 

— 

20 

NA 

'0802 

— 

8 

HA 

'CB 03 

— 

10 

HA 

lv ceo 

-60 

— 

VDC 

lv CER 

—60 

— 

VDC 


NOTES: 

1. PULSE MEASUREMENT: PULSE LENGTH = 300 
‘jtSEC, DUTY CYCLE <2%. 
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g 2199001 


REVISIONS 


DESCRIPTION 


[REVISED PER TDRR 22133 
B REVISED PER TDRR 23183 


---TABLE M (CONTINUED) _ 

_ _ _ ELECTRICAL CHARACTERISTICS AT T c = 25°C (UNLESS OTHERWISE SPECIFIED) 

NUMBER PARAMETER CONDITIONS SYMBOL 

-2 COLLECTOR CUTOFF CURRENT Vp D =-50V, lr=0 HIT _ 


COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 

niiTTPp„o»cr nnrM/rimmi \tr* t<pp 

Liui i i Ml wnwi. • JLl AUU 

COLLECTOR-EMITTER SWITCHBACK VOLTAGE 
COLLECTOR-EMITTER CURRENT RES. RETURN 
COLLECTOR-EMITTER THRESHOLD CURRENT 
STATIC FORWARD CURRENT TRANSFER RATIO 
STATIC FORWARD CURRENT TRANSFER RATIO 
STATIC FORWARD CURRENT TRANSFER RATIO 

Static forward currenT'TRanSfer raTIO 

BASE-EMITTER SATURATION VOLTAGE ~ 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR CAPACITANCE 
TURN ON TIME 

TURN OFF TIME " ' 



CONDITIONS 

SYMBOL 

SPEC 1 FI CAT 
MIN MAX 

V cb =-50V. 

o 

II 

UJ 

1 CBOi 

— 10 

V CB =-50V, 

l E =°, T C =150°C 

1 CBQ2 

— 10 

VcB=-50V, 

l E =0, T C =100°C 

'cbo 3 

— 8 


LIMITS 

UNITS 

NA 


l c s-10HA, I e =0 (NOTE 1) 


V EB = “ 3V » ‘c =0 

•ebo 

— 

0.1 


I 2** A, 1 q-u (NOTE 1) 

bv ebo 

5 

— 

V 

l c =-10mA, l B =0 (NOTE 1) 

lv ceo 

60 

— 

V 

V ce =-20V, R be =100K 

*CER 

— 

10 

M-A 

V B E=-°» V CE =-50V 

'CES 

— 

10 

NA 

l C =-1OmA, V CE =-10V (NOTE 1) 

h FEi 

100 

— 

— 

1Q=-1mA, V CE =-10V (NOTE 1) 

h FE2 

100 

— 

— 

l c =-150mA, V CE =-10V (NOTE 1) 

h FE3 

100 

300 

- 

1 q = -500mA, V CE =-10V (NOTE 1) 

h FE4 

30 

— 

— 

l c =-50mA, lg=-2.5mA (NOTE 1) 

V BE(SAT) 

-0.7 

-1.0 

V 

l C =-50mA, 1 B =-2.5mA (NOTE 1) 

V CE(SAT) 1 

— 

-0.25 

V 

l c =-150mA, 1 B =-15mA (NOTE 1) 

V CE(SAT)2 

— 

-0.4 

V 

Vq 0 = -1OV, 1£ = 0, F=0.14mc 

C ob 

— 

8 

PF 

1 B *|— 1 B *>— 30niA. 1 Q“300mA 
t» > 400nsec. 2 t DUTY CYCLE 

ton 

— 

* 

o 

NSEC 

1— 1 q2 = 30itiA, 1 q — 300mA 

toff 

mmmam 

100 

NSEC 


tw > 400nsec, 2 % DUTY CYCLE 
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NOTICK — WHIN 60VCRNMINT DRAWINGS. SPECIFICATIONS. OR OTHER OATA 
MIC USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THCRCRY INCURS NO RCSPONSIGILITV NOR ANY OGLI6ATION WHATSOEVER: 
ANO TNI FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO GC REGARDED GY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY ANO LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CB0 AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV CE q. 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h FF ., h FEo , h FE , 

WHEN APPLICABLE. r 1 * * 

(4) BASE SATURATION VOLTAGE, V BE ( SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE ( S AT) AT Iq = -150 MA. 

3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): 200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT ♦25°C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(9 JC ): 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

THERMAL RESISTANCE (0 JA ): 486°C/WATT. 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-, ORIENTATION PER 

MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y 1 
OR I ENT AT I ON. ,-,- 

(2) HERMETIC SEAL PER MIL-STD-202, _ 

METHOD 112, TEST CONDITION C, PROCEDURE III 

WITH GROSS LEAK PER TEST CONDITION A. A LEAK 

RATE OF 1 X 10“ 8 CC-ATM/SEC OR GREATER SHALL - 

CONSTITUTE A FAILURE. - 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON - 

ND 1002034 FOR THIS DRAWING. - 
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ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO OR 
IN ANY WAY SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

licensing the holder or any other person or corporation, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OB SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATEO THERETO. 


£199001 


_ REVISIONS 

SYM _ DESCRIPTION _ 

A REVISED PER TDRR 22133 
B REVISED PER TDRR 23183 
C REVISED PER TDRR 24701 


DATE I APPROVAL 


mm 

Tmi uk 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = ♦175°C. 

(2) V CE = 80# OF MAX PART RATING. 

( 3 ) | CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN SHALL 
NOT CHANGE MORE THAN IOO*/.OR.IO NANOAMPS ,WHICHEVER IS GREATER 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A s *25° ± 5°C. 

(2) COLLECTOR VOLTAGE, Vqe * -17 VOLTS DC. 

(3) POWER DISSIPATION: 190 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT T C = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V C e(SAT) AT 'c s _15 ° 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hpE-, 

F. BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 

BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20# IN hp E OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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| REVISIONS | 

*YM 

DESCRIPTION 

DATE 

APPROVAL 

A 

REVISED PER TDRR 2 2133 

JML 

&L*__ 

B 

REVISED PER TDRR 23183 


u>)l 

c 

REVISED PER TDRR 24701 

ifft 



TABLE-! 


| MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T C = *25°C | 

DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(V C B 0 > 

COLLECTOR 

VOLTAGE 

<W 

(RbE^IOQ* 

EMITTER 

VOLTAGE 

(Vebo* 

COLLECTOR 

VOLTAGE 

(VcEO) 

COLLECTOR 

POWER 

DISSIPATION 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

V DC 

Vdc 

V DC 

V DC 

W 

-1 

-60 

-60 

-5 

-60 

2.0 


-2 

-60 

-60 

-5 

-60 

2.0 


-3 

SHALL BE A MATCHED 1 
ADDITION THAT h FE SI 

(AS RECEIVED BY USEI 
LOWER h FE UNIT AT 1 

PAIR OF 1 
rIALL BE J 

R) TO wn 
c = -1 M/ 

008812-1 WITH THE 
IATCHED INITIALLY 

rHIN 10 % OF THE 

Vq E = -10 VOLTS. 


-4 

SHALL BE A MATCHED PAIR OF 1008812-1 WITH THE 
ADDITION THAT h FE SHALL BE MATCHED INITIALLY 
(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER h FE UNIT AT l c = -5 MA, V CE = -10 V. 

h FEl AND h FE3 REQUIREMENTS SHALL NOT APPLY TO 

THIS DASH NUMBER. 



| ELECTRICAL CHARACTERISTICS AT T n = +25°C (UNLESS OTHERWISE SPEC 1 FI EE 

1 ) 

DASH 

NUMBER 

PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITS 

MIN 

MAX 

UNITS 

-1 

COLLECTOR CUTOFF CURRENT 

l E =0, Vcb = “50 V 

>CB0<| 

— 

20 

NA 

COLLECTOR CUTOFF CURRENT 

l E =0, V cb =-50V, T c =100«C 

'CB02 

— 

8 

\iK 

COLLECTOR CUTOFF CURRENT 

I e =0, V cb =-50V, T c =+150°C 

■CB 03 

— 

10 

|iA 

COLLECTOR EMITTER SWITCHBACK VOLTAGE 

l c =-10 mA, 1 B =0 (NOTE 1) 

lv CE0 

-60 

— 

VDC 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

l c =-10 mA, R be <10Q (NOTE 1) 

lv CER 

—60 

— 

VDC 

STATIC FORWARD CURRENT TRANSFER RATIO 

1q—— 150 mA, V CE =-10 V(N0TE 1) 

h FE3 

75 

200 

— 

l c =-5 mA, V CE =-10 V (NOTE 1) 

h FE 2 

75 

— 

— 

l c =-1 mA, V CE =-10 V (NOTE 1) 

h FEi 

40 

150 

— 

BASE SATURATION VOLTAGE 

l c =-150 mA, l B =-15 mA(N0TE 1) 

V BE(SAT) 

— 

-1.3 

VDC 

COLLECTOR SATURATION VOLTAGE 

1q = — 150 mA, 1 B =-15 mA(N0TE 1) 

V CE(SAT) 

— 

-.4 

VDC 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO 

1 C =-50 mA, Vq E =- 20V, f=100 MC 

h FE 

2.0 

— 

— 

OUTPUT CAPACITANCE 

1 E = 0 , V CB =-10 V, f=140 kc 

C ob 

— 

8 

pf 

K REQO 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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DESCRIPTION 

DATE 

APPROVAL 

A 

REVISED PER TDRR 22133 

?//r 

IN* 

B 

REVISED PER TDRR 2 3183 

mi 

. ,uiiL 

c 

REVISED PER TDRR 24701 

mM 

uK 


I It 


TABLE II (CONTINUED) 


1 ELECTRICAL CHARACTERISTICS AT T c = 25°C (UNLESS OTHERWISE SPECIFIED) | 

DASH 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATION LIMITS | 

NUMBER 

MIN 

MAX 

UNITS 

-2 

COLLECTOR CUTOFF CURRENT 

V cb =- 50V, l E =0 

1 CBCh 

— 

10 

NA 


COLLECTOR CUTOFF CURRENT 

V C b=-50V, I e =0, Tq=150°C 

'CBQ2 

— 

10 

HA 


COLLECTOR CUTOFF CURRENT 

V C b=-50V, I e = 0, Tg=100°C 

‘CB 03 

— 

8 

HA 


COLLECTOR-BASE BREAKDOWN VOLTAGE 

I c =-10m.A, I e =0 (NOTE 1) 

BV CBO 

60 

— 

V 


EMITTER-BASE REVERSE CURRENT 

V eb =-3V, 1q=0 

■ebo 

— 

0.1 

HA 


EMITTER-BASE BREAKDOWN VOLTAGE 

l E =-10|iA, 1 c =0 (NOTE 1) 

bv ebo 

5 

— 

V 


COLLECTOR-EMITTER SWITCHBACK VOLTAGE 

l c =-10mA t 1 B =0 (NOTE 1) 

lv ceo 

60 

— 

V 


COLLECTOR-EMITTER CURRENT RES. RETURN 

V ce =-20V, R be =100K 

‘CER 

— 

10 

liA 


COLLECTOR-EMITTER THRESHOLD CURRENT 

V B E = -°» V CE =-50V 

*CES 

— 

10 

NA 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-10mA, V CE =-10V (NOTE 1) 

h FEi 

100 

— 

— 


STATIC FORWARD CURRENT TRANSFER RATIO 

1 c =-1mA, V CE =-10V (NOTE 1) 

CM 

LJ 

U. 

100 

— 

— 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-l50mA, V CE =-10V (NOTE 1) 

h FE 3 

100 

300 

— 


STAT id Forward current Transfer ratio 

l c =-500mA, V CE =-10V (NOTE 1) 

h FE 4 

30 

— 

— 


BASE-EMITTER SATURATION VOLTAGE 

1 c =-50mA, 1 B =-2.5mA (NOTE 1) 

V BE(SAT) 

-0.7 

-1.0 

V 


COLLECTOR-EMITTER SATURATION VOLTAGE 

l C =-50mA, l B =-2.5mA (NOTE 1) 

V CE(SAT)., 

— 

-0.25 

V 


COLLECTOR-EMITTER SATURATION VOLTAGE 

l c =-150mA, 1 B =-15mA (NOTE l) 

V CE(SAT)2 

— 

-0.4 

V 


COLLECTOR CAPACITANCE 

V cb =-1GV, I e = 0, F=0.l4mc 

C ob 

— 

8 

PF 


TURN ON TIME 

1 B ^=102=3OmA, 10=3OOmA 
t» > 400nsec. 2% DUTY CYCLE 

ton 

— 

40 

NSEC 


TURN OFF TIME 

iB-p^^OmA, l0=3OOmA 
tw > 400nsec, 2% DUTY CYCLE 

toff 

— 

100 

NSEC 
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NOTICE - WMtN GOVERNMENT DRAWINGS. SUCIUCATIONS. OR OTHER OATA 
AM USED TOR ANT PURPOSE OTHER THAN IN CONNECTION WIT* * 

•ELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR OGLIGATION WHATSOEVER^ 

ANO TME PACT THAT THE GOVERNMENT MAT HAVE FORMULATE®. '“"'I 1 *'!*® 

IN ANT WAT SUPPLIED TME SAID DRAWINGS. SPECIFICATIONS 

NOT TO RE RE6AR0E0 GY IMPLICATION OR OTHERWISE AS IN ANT 

LICENSING THE HOLDER OR ANT OTHER PERSON OR 

REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: __ 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CB0 AT 100°C. 

(2) SWITCHBACK VOLTAGE, LVq E0 . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h pE , h FEz , hp£ 3 
WHEN APPLICABLE. 

(4) BASE SATURATION VOLTAGE, V BE ( SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE (SAT) AT *C = “ 15 ° MA * 

3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): 200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT *25°C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(Bjq): 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

THERMAL RESISTANCE (0 JA >: 486°C/WATT. 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION PER 

MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y r 
OR I ENT AT I ON. i-1- 

(2) HERMETIC SEAL PER MIL-STD-202, - 

METHOD 112, TEST CONDITION C, PROCEDURE III _ 

WITH GROSS LEAK PER TEST CONDITION A. A LEAK 

RATE OF 1 X 10" 8 CC-ATM/SEC OR GREATER SHALL 

CONSTITUTE A FAILURE. - 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - WHIN BOVIRNMSNT ORAWINBS. SPECIFICATIONS. OR OTNCR OATA 
ARC USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RCLATCO 60VCRNNCNT PROCUREMENT OPERATION. THE UNITCO STATES GOVERN. 
MCNT TMCRCRY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHEO. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INB ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATCNTiO INVENTION THAT MAY IN ANY WAV BE RCLATCO TMCRCTO. 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = *175°C. 

(2) V CE = 8055 OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND 

FOLLOWING THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V C £ = -17 VOLTS DC. 

(3) POWER DISSIPATION: 190 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT T C = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V CE (SAT) AT •c = "150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FEl 


F. 


BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 
BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 2055 IN h FE OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T c = +25°C 


DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(V C B 0 > 

COLLECTOR 

VOLTAGE 

( v cer) 

(r be^ioq) 

EMITTER 

VOLTAGE 

Cv E bo) 

COLLECTOR 

VOLTAGE 

(VcEO) 

COLLECTOR 

POWER 

DISSIPATION 

EIA TYPE 
DESIGNATION 
(FOR REF ONLY) 

v D c 

Vdc 

V DC 

Vdc 

W 

-1 

-50 

-50 

-5 

-35 

2.0 

2N2303 (TO-46) 

-2 

-60 

-60 

-5 

-60 

2.0 

2N3505 (TO-46) 

-3 

SHALL BE A MATCHED 1 
ADDITION THAT hp E SI 

(AS RECEIVED BY USEI 
LOWER hpE UNIT AT 1 

PAIR OF 1 
HALL BE 

R) TO wn 

C = -1 M/ 

1008812-1 WITH THE 
IATCHED INITIALLY 

rHIN 10 % OF THE 
^,V CE = -10 VOLTS. 

2N2303 (TO-46) 

-4 

SHALL BE A MATCHED PAIR OF 1008812-1 WITH THE 
ADDITION THAT h EE SHALL BE MATCHED INITIALLY 
(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER hp E UNIT AT l c = -5 MA, V cE = -10 V. 

hp El AND hp E3 REQUIREMENTS SHALL NOT APPLY TO 

THIS DASH NUMBER. 

2N2303 (TO-46) 


|- ELECTRICAL CHARACTERISTICS AT T P = +25°C (UNLESS OTHERWISE SPECIFIED) 

NOTES: 

1 . PULSE MEASUREMENT: PULSE LENGTH = 300 
USEC, DUTY CYCLE < 1%. 

DASH 

NUMBER 

PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITS! 

MIN 

MAX 

UNITS 

-1 

COLLECTOR CUTOFF CURRENT 

l E =0, V CB =-30 V 

>CBOi 

— 

20 

NA 

COLLECTOR CUTOFF CURRENT 

l E =0, V cb =-30 V, T C =100°C 

>CB02 

— 

8 

H.A 

COLLECTOR CUTOFF CURRENT 

l E =0, V CB =-30 V, T C =*150°C 

'CB 03 

— 

10 

p.A 

COLLECTOR EMITTER SWITCHBACK VOLTAGE 

l c =-10 mA, l B =0 (NOTE 1) 

lv ceo 

-35 

— 

VDC 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

l c =-10 mA, R BE <10Q (NOTE 1) 

lv CER 

-50 

— 

VDC 

STATIC FORWARD CURRENT TRANSFER RATIO 

1 C =-150 mA, V CE =-10 V(NOTE 1) 

h FE3 

75 

200 

— 

l c =-5 mA, V CE =-10 V (NOTE 1) 

h FE 2 

75 

— 

— 

l c =-1 mA, V CE =-10 V (NOTE 1) 

h FEi 

40 

150 

— 

BASE SATURATION VOLTAGE 

1q=— 150 mA, 1 B =-15 mA(NOTE 1) 

v BE(SAT) 

— 

-1.3 

VDC 

COLLECTOR SATURATION VOLTAGE 

1 q=— 150 mA, 1 B =-15 mA(NOTE 1) 

V CE(SAT) 

— 

-.4 

VDC 


SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO 

1 c =-50 mA, V CE =-20V, f=100 MC 

hFE 

2.0 

— 

— 

• 
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NOTICE — WHIN GOVERNMENT DRAWINGS. SPECIFICATIONS. ON OTMER OATA 
ARC USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RCLATCO GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THCRCSV INCURS NO RCSPONSINIUTY NOR ANY ORLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RE6AR0CD RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 


2198001 


_ REVISIONS 

DESCRIPTION 


Wl_ 

DATE I APPROVAL 


_ TABLE II (CONTINUED) _ 

_ ELECTRICAL CHARACTERISTICS AT T c = 25°C (UNLESS OTHERWISE SPECIFIED) 

NUMBER PARAMETER CONDITIONS SYMBOL S ^ 11 - 

-2 COLLECTOR CUTOFF CURRENT Vr„=-50V, lr=0 l rD( v. H 


COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 
EMITTER-BASE BREAKDOWN VOLTAGE 
COLLECTOR-EMITTER SWITCHBACK VOLTAGE 
COLLECTOR-EMITTER CURRENT RES. RETURN 
COLLECTOR-EMITTER THRESHOLD CURRENT 
STATIC FORWARD CURRENT TRANSFER RATIO 
STATIC FORWARD CURRENT TRANSFER RATIO 
STATIC FORWARD CURRENT TRANSFER RATIO 

Static forward current transfer ratio 

BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR CAPACITANCE 
TURN ON TIME ! 

TURN OFF TIME 


V cb =-50V, 

VCB=-50V, l E =0> T c = 150°C I l CBQ2 . 
V CB =-50V, i e =o, t c =ioo°c i cb03 

I c =-10|iA, l £ =0 (NOTE 1) BV cb£J 

V eb =-3V, I B =0 IeBO 

I e =-10*iA, Iq= 0 (NOTE 1) BV eb0 

l c =-10mA, l B =0 (NOTE 1) LV^j 

V ce =-20V, R be =100K ^ 

v B E = -°» v ce=-50V Ices 

l c =-1OmA, V CE =-10V (NOTE 1) h FEl 
l c =-1mA, V CE =-10V (NOTE 1) h pE2 
l c =-l50mA, V CE =-10V (NOTE 1) h FE3 
Iq=- 500mA, V CE =-10V (NOTE 1) h pE4 

l c =-50mA, I B =-2,5mA (NOTE 1) V BE (SAT) 
lc = “50mA, lg=-2.5mA (NOTE 1) ^CE(SkT) 


CONDITIONS 

TE=° 


SYMBOL 

SPEC If 

: 1 CAT 1 ON 

LIMITS 

MIN 

MAX 

UNITS 

'CBOi 

— 

10 

NA 

'CBQ2 

— 

10 

ilk 

‘CBOa 

— 

8 

\ik 

8V CB0 

60 

— 

V 

•ebo 

1 “ 

0.1 

\ik 


bv EB0 

5 

— 

V 

LVceO 

60 

— 

V 

'CER 

— 

10 

\lk 

'CES 

— 

10 

NA 

h FEi 

100 

— 

— 

h FE2 

100 

— 

— 

h FE3 

100 

300 

— 

h FE 4 

30 

— 

— 

V BE(SAT) 

-0.7 

-1.0 

V 


-0.25 


Iq=- 150mA, lg=-15mA (NOTE 1) 

| V CE(SAT)2l — 

- 0 .* 

V 

V CB =-1°V, 1 E =0, F=0.14mc 

1 

si 

o 

o 

8 

PF 

1 B ^ — 1 B g—30mA, 1Q“300mA 
tw > 4-OOnsec. 2% DUTY CYCLE 

ton 

40 

NSEC 

l B ^=l B 2=30mA, l B =300mA 
t* > AOOnsec, 2 % DUTY CYCLE 

toff _ 

100 

NSEC 
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NOTICE - WHIN COVCKNMCNT OIUWINCt. SPECIFICATIONS. OR OTHIR DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIIILITV NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO OR 
IN ANY WAV SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER OATA IS 
NOT TO RE REGARDED RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATED THERETO. 


v Cl 9 9 0 0 I 


REQUIREMENTS: 


REVISIONS _ 

•VM , _ DESCRIPTION _ 

INITIAL RELEASE CLASS A 
PERTDRR z/< 

A 1 REVISED PER TDRR 22134 


DATE APPROVAL 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN REQUIREMENTS 
SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 
DASH NUMBER AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE, 

DATE CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, GOLD PLATED PER ND 1015402. A CERTIFICATE 
OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT, 0 CBO )AT 100°C 

(2) SWITCHBACK VOLTAGE, (LV ceo ) 

(3) STATIC FORWARD CURRENT TRANSFER RAT 10,/h FF ., h F r„ h FF -, h FE .) 

WHEN APPI I PARI P ' hE 1 rtZ rt *' 


GRAPHICAL SYMBOL 


WHEN APPLICABLE. 

(4) BASE SATURATION VOLTAGE, V BE(SAT ) 

(5) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT 


Ip = -150 MA. 


3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): +200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT +25°C CASE TEMPERATURE: 3.0 WATTS. 

(a) THERMAL RESISTANCE (0 JC ): 58.3°C/WATT. 

(2) AT *25°C AMBIENT TEMPERATURE: 700 MILLIWATTS. 

(a) THERMAL RESISTANCE (8 j A ): 250°C/WATT. 



.—tins dia 
'.016 

3 LEADS .210 
--. I .190 


(3) 

COLLECTOR, CASE 


BASE (2) 


1.5 MIN 


EMITTER (1) 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL 100# CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y.. OR I ENT AT I ON PER 
MIL-STD-750 METHOD 2006 OR 

IMPACT SHOCK AT 28K G MINIMUM IN THE Y1 ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10“ 8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = ♦175°C. 

(2) V CE s 80% OF MAX PART RATING. 

(3) l CES AT -40 V AND l EB0 AT -4 V MEASURED PRIOR TO AND FOLLOWING 
THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

C. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, Vq E = -17 VOLTS DC. 

(3) POWER DISSIPATION: 400 MILLIWATTS ± 10 PERCENT. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT T C =25°C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE(SAT ) AT Iq = 150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h pEl 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT OR ABSOLUTE 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA 
SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET INITIAL DRAWING 
REQUIREMENTS OR HAVE CHANGED MORE THAN 20% IN h pE OR HAVING 

INCREASED MORE THAN 10 NA IN Iqbq SHALL NOT BE ACCEPTABLE. 
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DATE 

APPROVAL 
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INITIAL RELEASE CLASS A 

PER TDRR 

6-n-*r 


A 

REVISED PER TDRR 22134 

WE 



TABLE I 


MAXIMUM RATINGS T c = +25°C | 

DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(v CB > 

EMITTER 

VOLTAGE 

<v EB > 

COLLECTOR 

VOLTAGE 

<V C E> 

COLLECTOR 

POWER 

DISSIPATION 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

V DC 

Vdc 

V DC 

W 

-1 

-60 

_ -5 

-60 

2.0 


-2 

-60 

-5 

-60 

_2j0 


-3 

SHALL BE MATCHED PAIR OF 1008813-1 

WITH THE ADDITION THAT BETA(h P r) SHALL 
BE MATCHED INITIALLY (AS RECEIVED BY 
USER) TO WITHIN 10% OF THE LOWER BETA 
UNIT AT l c s -150 mA. V CE = -10 VOLTS. 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT T c = +25°C (UNLESS OTHERWISE SPECIFIED) 


DASH 

PARAMETER 

CONDITION 

SYMBOL 

1 

SPECIFICATION LIMITS 

NUMBER 

mmm 

MAX 

UNITS 

-1 

COLLECTOR CUTOFF CURRENT 

1 E =0 * V C B=-50V 

o 

CD 

O 

^9 

20 

NA 


COLLECTOR CUTOFF CURRENT 


■CB02 

— 

10 

|xA 


COLLECTOR CUTOFF CURRENT 

l E =0, Vq B =- 50 V, T C =100°C 


— 

8 

|iA 


COLLECTOR-EMITTER SWITCHBACK VOLTAGE 

l c =-10mA, l B =0 (NOTE 1) 

Lv nro 

-60 

. 

VDC 


COLLECTOR BREAKDOWN VOLTAGE 

l c =-10 mA, R be <10Q (NOTE 1) 

bv cer 

-60 

— 

VDC 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-150 mA, V C e=-10 V (NOTE 1) 

h FEl 

75 

200 

— 


(PULSE CONDITIONS) 

l c =-5 mA, V CE =-10 V (NOTE 1) 

h FE2 

75 

— 

— 


BASE SATURATION VOLTAGE 

1q=— 150 mA, I b =-15 mA (NOTE 1) 

V BE(SAT) 

— 

-1.3 

VDC 


COLLECTOR SATURATION VOLTAGE 

l c =-150 mA, I b =-15 mA (NOTE 1) 

V CE(SAT) 

— 

-.4 

VDC 


SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

1q=— 50 mA, V CE =-20 V, f=100 MC 

h FE 

HI 

— 

— 

| 

OUTPUT CAPACITANCE 

l E =0, V CB =-10 V, f=l40 kc 

C 0b 

1 - 1 

8 

Pf 


NOTES: 

1. PULSE MEASUREMENT: PULSE LENGTH = 300JJ.SEC, DUTY CYCLE <2%. 
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ELECTRICAL CHARACTERISTICS 
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NUMBER 


-2 I COLLECTOR CUTOFF CURRENT 


PARAMETER 


COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR-BASE BREAKDOWN VOLTAGE 
CMiTTCR-oAGE REVERSE CURRENT 
EMITTER-BASE BREAKDOWN VOLTAGE 
COLLECTOR-EMITTER SWITCHBACK VOLTAGE 
COLLECTOR-EMITTER CURRENT RES. RETURN 
COLLECTOR-EMITTER THRESHOLD CURRENT 
’static FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


BASE-EMITTER SATURATION VOLTAGE 


COLLECTOR-EMITTER SATURATION VOLTAGE 


COLLECTOR-EMITTER SATURATION VOLTAGE 


COLLECTOR CAPACITANCE 


TURN ON TIME 


TURN OFF TIME 


TABLE II (CONTI MU ED) 


AT T c = 25°C (UNLESS OTHERWISE 


CONDITIONS 


Vcb=“50 V, I E = 


V C B=-50 V, l E =0, Tq=150°C 


V cb =-50 V, IE=°. Tq=100°C 


=-10p.A, l E =0 (NOTE 1) 


EB=- 3 


=-10 \xk, l c =0 (NOTE 1) 


IC=-10mA, I B =0 (NOTE 1) 


V ce =-20 V, R BE =100K 


-50 V 


l c =-10 mA, V CE =-10V (NOTE 1) 


l c =-1 mA, V CE =-10 V (NOTE 1) 


Ic = —150 mA, VcE="10 V (NOTE 1) 


l c =-500 mA, V CE =-10 V (NOTE 1) 


=-50 mA, I b =- 2.5 mA (NOTE 1) 


SPECIFIED 


SYMBOL 


Irnn- 


SPECIFICATION LIMITS 


MIN I MAX UNITS 


10 NA 


bvebo 

5 

LVcEO 

60 

'CER 

-- 

ms 

— 

usm 

100 

h FE2 

100 

mm 

100 

mm 

30 

V BE(SAT) 

EO 


l c =-50 mA, 1 B =-2.5 mA (NOTE 1) 

■iH4t.-f.vn 

1c=—150 mA, 1 B =— 15 mA (NOTE 1) 

VCE(SAT)2 

V CB =-10 V, l E =0, F=0.14 me 

C 0b 

•b1 = *B2 =33 1q= 300 mA 

ton 

m*\ nil ■■ 


1 B1 = 1 B2 =3 ^* mA, 

tw > 400nsec, 2% DUTY CYCLE 

toff 


-0.25| VDC 


VDC 


8 PF 


40 


100 | NSEC 
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ING ANY RIGHTS ON PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN REQUIREMENTS 
SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2 . 


3. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 
DASH NUMBER AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE, 
DATE CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, GOLD PLATED PER ND 1015402. A CERTIFICATE 
OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH 


SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT, 0 CBO )AT 100°C 

(2) SWITCHBACK VOLTAGE,(LVq E0 ) 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, (h pE , h FE p, h FE g, h EE ^) 

WHEN APPLICABLE. 1 

(4) BASE SATURATION VOLTAGE, V BE ( SAT ) 

(5) COLLECTOR SATURATION VOLTAGE, V CE(SAT ) AT l c = -150 MA. 

DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): +200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT *25°C CASE TEMPERATURE: 3.0 WATTS. 

(a) THERMAL RESISTANCE (8j C ): 58.3°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 700 MILLIWATTS. 

(a) THERMAL RESISTANCE (0j A ): 250°C/WATT. 



.370 


.335 


Dl 


♦ 


.335 

.305 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


NEXT ASSY 


USED ON 


APPLICATION 


3 


I 


IYM 


DATE 


APPROVAL 


98001 


1 


A 

B 


REVISIONS 


DESCRIPTION 


INITIAL RELEASE CLASS A 
PERTDRR . 


Hi 16 


REVISED PER TDRR 22134 
REVISED PtR TQRR 23174 



1 


,3 


2 

GRAPHICAL SYMBOL 


(3) 




QTY PART OR NOMENCLATURE OR FIND ■ 

REQD IDENTIFYING NO. DESCRIPTION NO. J 

LIST OF MATERIALS | 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

' FRACTIONS DECIMALS ANGLES 

* — ± — ± — 

- DO NOT SCALE THIS DRAWING 

M 1 T 

INSTRUMENTATION LAB 

Cambridge. Mam (4A3 9 

DWC MO CONTRACT 4^7 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWNY DATE ^ 

CHECKED 6£ 

TRANSISTOR - SILICON, PNP 

SPECIFICATION CONTROL DRAWING 

MATERIAL 

SEE REQUIREMENTS 

APPROVAL 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 

NASA APPROVAL ^>/<r 

Uli ±fiLi< 

MIT APPROVAL 

CODE IOENT NO. 

80230 

SIZE 

c 

NASA DRAWING NO. 9 

1008813 1 

SCALE NOME 

WT | SHEET 1 OF 4 ■ 















3 


2 


NOTICE — WHKN EOVCRNMCNT DRAWIME. SPtCiriCATIOES. OR OTMtR 
EEC UMO TOE ANY PURPOSt OTMtB THAR IN CONNKCTION WITN * ??*«.! IIL* 
ECLATED 60VCENMCNT PEOCURCMCMT OPERATION. TNE UEITIO STATES OOVERN- 
MINT TNCECEV INCURS NO EISPONSIRILITY NOE ANT OBLI6ATION WMATSOfVCR. 
ANO TNE TACT THAT THI SOVERNNCNT NAY HAVE FOENMLATEO. FURNISHED. OE 
IN ANY WAY SUPPLIED THE SAID DNAWINOS. SPECIFICATIONS OE OTMSB DATA I* 
NOT TO EE EEEAEDSO EY INPLICATION OE OTMENWISE AS IN ANY ****** 
LICENSINE THE HOLDEN OE ANY OTNEE PENSON OE COEEOEATION. OE CONVSY- 
INE ANY EI6HTS OE PEBNISEION TO NANUE ACTUEE. USE. OE SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAV EE NELATEE TNEBETO. 


REQUIREMENTS: (CONTINUED) 


9 0198001 


._L 

•VM 

1 

REVISIONS 

DESCRIPTION 

DATE 

APPROVAL 

— 

INITIAL RELEASE CLASS A 

PER TDRR 2./CT-0 



~~ A 

REVISED PER TDRR 22134 

ijrt 


B 

REVISED PER TDRR 23174 


4L _ 


4 


SPECIAL 100% CONDITIONING BY SUPPLIER: 

A ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y n ORIENTATION PER 
MIL-STD-750 METHOD 2006 OR 

IMPACT SHOCK AT 28K G MINIMUM IN THE Y1 ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10 -8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = *175°C. 

(2) V CE = 80% OF MAX PART RATING. 

(3) | C£S AT -40 V AND l EB0 AT -4 V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN KX)7. OR 10 NANOAMP WHICHEVER IS GREATER 

C. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 


CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A * +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V CE s -17 VOLTS DC. 

(3) POWER DISSIPATION: 400 MILLIWATTS ± 10 PERCENT. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT T C =25°C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( S AT) at *C s 150 MA « 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hp El 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT OR ABSOLUTE 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA 
SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET INITIAL DRAWING 
REQUIREMENTS OR HAVE CHANGED MORE THAN 20% IN h pE OR HAVING 

INCREASED MORE THAN 10 NA IN IqbO SHALL NOT BE ACCEPTABLE. 


TABLE I 


| MAXIMUM RATINGS T c = ♦25°C | 

DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(V CB> 

EMITTER 

VXTAGE 

<V E B> 

COLLECTOR 

VXTAGE 

(V CE> 

COLLECTOR 

POWER 

DISSIPATION 

El A TYPE 
DESIGNATION 
(FOR REF ONLY) 


v D c 

Vdc 

v D c 

W 


-1 

-60 

-5 

-60 

2.0 


-2 

-60 

-5 

-60 

_2j0_ 


-3 
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PAIR OF 1008813-1 

THAT BETA(h FE ) SHALL 
LLY (AS RECEIVED BY 

Q% OF THE LOWER BETA 
mA. Vq E s -10 VOLTS. 
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DASH 

NUMBER 


-1 


ELECTRICAL CHARACTERISTICS 


PARAMETER 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


COLLECTOR-EMITTER SWITCHBACK VOLTAGE 


COLLECTOR BREAKDOWN VOLTAGE 


STATIC FORWARD CURRENT TRANSFER RATIO 
(PULSE CONDITIONS) 


BASE SATURATION VOLTAGE 


COLLECTOR SATURATION VOLTAGE 


SMALL-SIGNAL, SHORT CIRCUIT 
FORWARD CURRENT TRANSFER RATIO 


OUTPUT CAPACITANCE 


TABLE 11 


AT Tn = *25°C (UNLESS OTHERWISE SPECIFIED 


CONDITI 


E=0, V CB =-50 V 


l E =0, Vcb=-50V, T c =+150°C 


SYMBOL 


'CB&i 


1 r=~ 10mA, 1 o=0 (NOTE 1) 

w 7 M 

ismm 

-60 

l c =-10 mA, R be <10Q (NOTE 1) 

bv cer 

-60 

l c =-150 mA, V CE =-10 V (NOTE 1) 

h FEl 

75 

l c =-5 mA, V CE =-10 V (NOTE 1) 

h FE2 

75 

1q=— 150 mA, 1 B =-15 mA (NOTE 1) 

V BE(SAT) 

—— 


;=-150 mA, 1 B = —15 mA (NOTE 1)1 V CE(SAT ) 


Ic=-50 mA, V ce =-20 V, f=100 MC h pE 


l E =0, V CB =-10 V, f=UO kc 



NOTES: 

1. PULSE MEASUREMENT: PULSE LENGTH = 300H.SEC, DUTY CYCLE <2%. 
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ELECTRICAL CHARACTERISTICS 


PARAMETER 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


COLLECTOR CUTOFF CURRENT 


COLLECTOR-BASE BREAKDOWN VOLTAGE 


ER-BASE REVERSE CURREN 


EMITTER-BASE BREAKDOWN VOLTAGE 


COLLECTOR-EMITTER SWITCHBACK VOLTAGE 


COLLECTOR-EMITTER CURRENT RES. RETURN 


COLLECTOR-EMITTER THRESHOLD CURRENT 


STATIC FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


STATIC FORWARD CURRENT TRANSFER RATIO 


BASE-EMITTER SATURATION VOLTAGE 


COLLECTOR-EMITTER SATURATION VOLTAGE 


COLLECTOR-EMITTER SATURATION VOLTAGE 


COLLECTOR CAPACITANCE 


TURN ON TIME 


TURN OFF TIME 


TABLE II ('CONTINUED) 


AT T~ = 25°C (UNLESS OTHERWISE SPECIFIED 


CONDITIONS 


cvtioru SPEC I FI CAT I 

SYM60L I mTm I MAX 


i!tf! 


V CB =-50 V, l E = 


V C b=- 50 V, l E =0, Tq=150°C 


V CB =-50 V, l E =0, T C =100°C 


q=- 1 Op.A, l E =0 (NOTE 1) 


V EB = " 3 V, l C =0 


r—“10 \ik, l c =0 (NOTE 1) 


lc=-10 mA, 1 B =0 (NOTE 1) 


V ce =-20 V, RbE = 100K 


V B E=-0, V ce =-50 V 


=-10 mA, V CE =-10V (NOTE 1) 


l c =-1 mA, Vq E =-10 V (NOTE 1) 


=-150 mA, V C E=-10 V (NOTE 1) 


l c =-500 mA, V CE =-10 V (NOTE 1) 


q=- 50 mA f lg=-2.5 wiA (NOTE 1) I 


Iq=- 50 mA, I B =—2.5 mA (NOTE 1) 


-150 mA, Ib=— 15 mA (NOTE 1) Vce(SAT>2 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 

OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN REQUIREMENTS 
SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 
DASH NUMBER AND THE MANUFACTURER'S NAME, TRADEMARK OR CODE, 

DATE CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: KOVAR, GOLD PLATED PER ND 1015402. A CERTIFICATE 
OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT, 0 CBO )AT 100°C 

(2) SWITCHBACK VOLTAGE,(LVq E0 ) 

(3) STATIC FORWARD CURRENT TRANSFER RAT 10, (h FF , h FE „ h FE ~, h FE .) 

WHEN APPLICABLE. 1 * d * 

(4) BASE SATURATION VOLTAGE, V BE(SAT ) 

(5) COLLECTOR SATURATION VOLTAGE, V CE(SAT ) AT l c = -150 MA. 

3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO +200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): +200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT +25°C CASE TEMPERATURE: 3.0 WATTS. 

(a) THERMAL RESISTANCE (0j C ): 58.3°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 

(a) THERMAL RESISTANCE (S JA ): 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION PER 
MIL-STD-750 METHOD 2006 OR 

IMPACT SHOCK AT 28K G MINIMUM IN THE Yl ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
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FAILURE. 
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BY MIL-D-70327. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 
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(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED) 
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C. ELECTRICAL RATINGS: PER TABLE I. 
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REQUIREMENTS: (CONTINUED) 

4 . SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL 
240 HOUR BURN-IN: 
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(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-, ORIENTATION PER 
MIL-STD-750 METHOD 2006 OR 

IMPACT SHOCK AT 28K G MINIMUM IN THE Y1 ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10“ 8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = *175°C. 

(2) V CE = 80% OF MAX PART RATING. 

(3) l CES AT -40 V AND l EB0 AT -4 V MEASURED PRIOR TO AND FOLLOWING 

THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

(1) AMBIENT TEMPERATURE, T A =+25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V CE = -17 VOLTS DC. 

(3) POWER DISSIPATION: 400 MILLIWATTS ± 10 PERCENT. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LVq E q y. 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT Tc=25°C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT l c = 150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h pEl 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING AND THE PERCENT OR ABSOLUTE 
CHANGE BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA 
SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET INITIAL DRAWING 
REQUIREMENTS OR HAVE CHANGED MORE THAN 20% IN h pE OR HAVING 

INCREASED MORE THAN 10 NA IN IcBO SHALL NOT BE ACCEPTABLE. 
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El A TYPE 
DESIGNATION 
(FOR REF ONLY) 

V DC 

Vdc 

V DC 
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-1 

-50 

-5 

-35 

2.0 


-2 

-60 

-5 

-60 

_2*0_ 


-3 

SHALL BE MATCHED PAIR OF 1008813-1 

WITH THE ADDITION THAT BETA(h pE ) SHALL 
BE MATCHED INITIALLY (AS RECEIVED BY 
USER) TO WITHIN 10% OF THE LOWER BETA 
UNIT AT l c = -150 mA. V CE = -10 VOLTS. 
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TABLE II 


ELECTRICAL CHARACTERISTICS AT T c = +25°C (UNLESS OTHERWISE SPECIFIED 


SYMBOL 


l CB0 1 


* cbo 2 




PARAMETER 

CONDITION 

COLLECTOR CUTOFF CURRENT 

lE=°, V CB =-30 V 

COLLECTOR CUTOFF CURRENT 

l E =0, Vcb=" 30 V, Tg=+l50°C 

COLLECTOR CUTOFF CURRENT 

1 E =0, V cb =-30 V, T C =100°C 

COLLECTOR-EMITTER SWITCHBACK VOLTAGE 

l c =-10mA, l B =0 (NOTE 1) 

COLLECTOR BREAKDOWN VOLTAGE 

l c =-10 mA, R be <10D (NOTE 1) 

STATIC FORWARD CURRENT TRANSFER RATIO 

Iq=- 150 mA, V C e=-10 V (NOTE 1) 

(PULSE CONDITIONS) 

1q=— 5 mA, V CE =-10 V (NOTE 1) 

BASE SATURATION VOLTAGE 

1c=~150 mA, 1 B =-15 mA (NOTE 1) 

COLLECTOR SATURATION VOLTAGE 

1g=-150 mA, 1 B =—15 mA (NOTE 1) 

SMALL-SIGNAL, SHORT CIRCUIT 

FORWARD CURRENT TRANSFER RATIO 

1c=-50 mA, V ce =-20 V, f=100 MC 

OUTPUT CAPACITANCE 

1g=0, V CB =-10 V, f=l40 kc 



NOTES: 

1. PULSE MEASUREMENT: PULSE LENGTH = 300H.SEC, DUTY CYCLE <\%. 
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TABLE II (CONTINUED) 



ELECTRICAL CHARACTERISTICS 

AT T P = 25°C (UNLESS OTHERWISE SPECIFIED) 
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DASH 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECI 

F1 CAT 1 ON LIMITS] 

NUMBER 

MIN 

MAX 

UNITS 

-2 

COLLECTOR CUTOFF CURRENT 

V CB =-50 V, l E =0 

1 CB0 1 

— 

10 

NA 


COLLECTOR CUTOFF CURRENT 

V C b=- 50 V, l E =0, T C =150°C 

'CB02. 

— 

10 

P-A 


COLLECTOR CUTOFF CURRENT 

V CB =-50 V, l E =0, Tq=100°C 

‘CB 03 

— 

8 

M-A 


COLLECTOR-BASE BREAKDOWN VOLTAGE 

l c =-1 OM.A, I e =0 (NOTE 1) 

bv C bo 

60 

— 

VDC 


EMITTER-BASE REVERSE CURRENT 

V E b=- 3 V, l c =0 

'ebo 

— 

0.1 

P-A 


EMITTER-BASE BREAKDOWN VOLTAGE 

l E =-10 \ik, l c =0 (NOTE 1) 

bv ebo 

5 

— 

VDC 


COLLECTOR-EMITTER SWITCHBACK VOLTAGE 

l C =-10 mA, 1g=0 (NOTE 1) 

lvceo 

60 

— 

VDC 


COLLECTOR-EMITTER CURRENT RES. RETURN 

V ce =-20 V, R BE =100K 

'CER 

-- 

10 

HA 


COLLECTOR-EMITTER THRESHOLD CURRENT 

V B E=-0, V ce =-50 V 

'CES 

— 

10 

NA 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-10 mA, V CE =-10V (NOTE 1) 

h FEi 

100 

— 

_ 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-1 mA, V CE =-10 V (NOTE 1) 

h FE2 

100 

— 

— 


STATIC FORWARD CURRENT TRANSFER RATIO 

l c =-150 mA, V C E=-10 V (NOTE 1) 

h FE3 

100 

300 

— 


STATIC FORWARD CURRENT TRANSFER RATIO 

1 c =—500 mA, V CE =-10 V (NOTE 1) 

h FE4 

30 

— 
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BASE-EMITTER SATURATION VOLTAGE 

1 c =-50 mA, 1 b =- 2.5 mA (NOTE 1) 

V BE(SAT) 

-0.7 

-1.0 

voc 


COLLECTOR-EMITTER SATURATION VOLTAGE 

1q=— 50 mA, l B =-2.5 mA (NOTE 1) 

VcE(SAT)i 

— 

-0.25 

VDC 


COLLECTOR-EMITTER SATURATION VOLTAGE 

1 c =-150 mA, I b =-15 mA (NOTE 1) 

VCE(SAT)2 

— 

-0.4 

VDC 


COLLECTOR CAPACITANCE 

V C B=-10 V, l E =0, F=0.14 me 

C ob 

— 

8 

PF 


TURN ON TIME 

l B 1=l82=30 mA, Iq= 300 mA 
tw > 400nsec, 2% DUTY CYCLE 

ton 

— 

40 

NSEC 


TURN OFF TIME 

1B1 = 1B2 = 30 mA, Iq = 300 mA 
tw > 400nsec, 2 % DUTY CYCLE 

toff 

— 

. 100 

NSEC 


QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

DO NOT SCALE THIS DRAWING 


MATERIAL 


HEAT TREATMENT 


FINAL FINISH 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 
Cambridge. Mabr 

CONTRACT *97 


DRAWN 
CHECKED 
APPROVAL 
APPROVAL 


65 


(N jf date au ^ 





NASA APPROVAL ffnLAvLtM - 

A 


MIT APPROVAL' 


uU^ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TRANSISTOR - SILICON, PNP 
SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 

80230 


SCALE 


SIZE 


NASA DRAWING NO. 

1008813 


WT 


SHEET 4 OF 4 
































NOTICE — WHEN OOVCNNMCNT ORAWINCS. SPtCIVtCATIONS. OR OTHER DATA 
AM UMD roV^TWRRORE OTHER THAR IR tORRECTIOR WITH A DEFINITELY 
RELATED 60VERHNEHT FROCUREHERT OPERATION THE UNIT 1 D* T * T ? S ' 

RENT THEREDT INCUR* NO RESPONSIBILITY NOR ART OBLI6ATION E JL % 

ANO THE FACT THAT THE DOVERNRENT RAT HAVE FORRULATED. FURNISHED OR * 

IN ANT RAT SUPPLIED THE SAID ORAWIRDS. SPECIFICATIONS OR OTHER DATA IS 
HOT TO DC RCSAROCD DT INPLICATION OR OTHERWISE AS IN A NY NANNER 
LICCNSIHC THE HOLDER OR ART OTHER PERSON °* 

sms . . 

REQUIREMENTS: 

1 GENERAL* 

‘ A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER ND 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS ONLY), 

DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADEMARK OR 
CODE; DATE CODE; LOT CODE, AND SERIAL NUMBER SHALL BE 
PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT, (l CBQ ) AT =100°C 

(2) SWITCHBACK VOLTAGE, (LV CE0 ) 

(3) COLLECTOR SATURATION VOLTAGE, (V CE ( S AT)> at ! C = 150 MA * 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, (hpE-., hFE 2 * h FE3 , hpE* , HfE s ) 

WHEN APPLICABLE. _ 

(5) BASE SATURATION VOLTAGE (V B e(SAT)> r 

3. DESIGN: .230 - 

A. ELECTRICAL RATINGS: PER TABLE I. .209 D 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. | 

C. JUNCTION TEMPERATURE: -65°C TO ♦200°C. 

D. POWER DISSIPATION: I 

(1) AT 25°C AMBIENT TEMP = 400 MILLIWATTS, J_ 

THERMAL RESISTANCE (0 JA ) = 437.5°C/WATT. .19* 

-(2) AT 25°C CASE TEMP s 1.5 WATTS* > .I7t 

THERMAL RESISTANCE (8 JC ) = 116.7°C/WATT. 

4 . SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y- ORIENTATION PER 
„ „ MIL-STD-750 METHOD 2006, 

6 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y., ORIENTATION. 

($; HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A._ 

A LEAK RATE OF 1 X 10" 8 CC-ATM/SEC OR GREATER I 

SHALL CONSTITUTE A FAILURE. - 
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REQUIREMENTS: (CONTINUED) 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) V CE = 80% OF MAX PART RATING. 

(2) AMBIENT TEMPERATURE s ♦175°C. 

(3) l CES AT -40 V-AND IEBO AT -4 V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN 100% OR I0NAN0AMPS,WHICHEVER IS GREATER 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE 25° ± 5°C. 

(2) COLLECTOR VOLTAGE V CE -20 VOLTS ±5%. 

(3) POWER DISSIPATION 220 ± 10 MILLIWATTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AND FOLLOWING BURN-IN. 

(1) SWITCHBACK VULlAGE, Ly CEQ 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT T c = 25°C. 

(3) COLLECTOR SATURATION VXTAGE, V CE(SAT ) AT l Q = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE<| . 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READINGS, THE FINAL TEST READ IN6S AND THE PERCENT OR 
ABSOLUTE CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE OR HAVING INCREASED MORE THAN 10 NA IN I C B0 SHALL NOT 

BE ACCEPTABLE. 
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COLLECTOR CUTOFF CURRENT 


CONDITIONS 


III 


SWITCHBACK VOLTAGE 
(PULSED - SEE NOTE 1) 


STATIC FORWARD CURRENT 
TRANSFER RATIO (PULSED - 
SEE NOTE 1) 


STATIC FORWARD CURRENT 
TRANSFER RATIO (NOTE 1) 


COLLECTOR SATURATION 
VOLTAGE (NOTE 1) 


BASE SATURATION VOLTAGE 
(N0TE1) 


SMALL SIGNAL, SHORT- 
CIRCUIT FORWARD CURRENT 
TRANSFER RATIO 


OUTPUT CAPACITANCE 






=-150 *A,V ce =-10V 


Ic=“5 "A, V CE =-10V 


l C =-150 mA, I b =-15 mA 


=-150 wA, I b =-15 wA 


Iq=-50 irA, Vq E =- 20V, 
f=100 me 


, f=1*0KC 


NOTES: 

1. PULSE MEASUREMENT: PULSE LENGTH = 300 |iSEC, 
DUTY CYCLE < 1JS. 


SYMBX 


E = 0, Vq B = -30V 


COLLECTOR CUTOFF CURRENT V CB = -30VDC, Tq = 100°C I l CB 


COLLECTOR CUTOFF CURRENT l E =0, V CB =-30V, T C =150®C Iqbo, 


COLLECTOR BREAKDOWN VOLTAGE l c =-10 mA, R R r < 10Q 
(PULSED - SEE NOTE 1) 


-10 mA, l B = 
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_ _ _ ELECTRICAL CHARACTER I ST I 
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NUMBER PARAMETER 


-2 COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 
EMiTTER-BASE BREAKDOWN VOLTAGE 
COLLECTOR-EMITTER SWITCHBACK VOLTAGE 
COLLECTOR-EMITTER CURRENT RES. RETURN 
COLLECTOR-EMITTER THRESHOLD CURRENT 
STATIC FORWARD CURRENT TRANSFER RATI 
STATIC FORWARD CURRENT TRANSFER RATI 
STATIC FORWARD CURRENT TRANSFER RATI 
STATIC FORWARD CURRENT TRANSFER RATI 
BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATI 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
NO 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER ND 1015402. A CERTIFICATE OF COMPLIANCE 
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PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11,111 OR 12: AS APPLICABLE. 

(1) COLLECTOR CUTOFF CURRENT, (l CB0 ) AT =100°C 

(2) SWITCHBACK VOLTAGE, (LV CE0 ) 

(3) COLLECTOR SATURATION VOLTAGE, (V CE(SAT) ) AJ l c = 150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, (h FEl , hp E «, h FE „ h FE . % h F r c ) 

WHEN APPLICABLE. 1 2 FE3 hL * * FE 5/ 

(5) BASE SATURATION VOLTAGE (V B e(SAT)> "I— 

3. DESIGN: I 

A. ELECTRICAL RATINGS: PER TABLE I. * 230 D 

B. ELECTRICAL CHARACTERISTICS: PER TABLE n,m ORIST AS APPLICABLE * 209 v 

C. JUNCTION TEMPERATURE: -65°C TO ♦200°C * 

D. POWER DISSIPATION: 

(1) AT 25°C AMBIENT TEMP = 400 MILLIWATTS, w 

THERMAL RESISTANCE (0 JA ) = 437.5 # C/WATT. I0 * 

-(2) AT 25°C CASE TEMP = 1.5 WATTS,, * 

THERMAL RESISTANCE (0 JC ) = 116.7®C/WATT. 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y- ORIENTATION PER 

, __ s MIL-STD-750 METHOD 2006, 1 

OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y 1 ORIENTATION. 

(3)/ HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C. 

PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. 

A LEAK RATE OF 1 X 10~ 8 CC-ATM/SEC OR GREATER I 1 —I-1 

SHALL CONSTITUTE A FAILURE. -- 
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REQUIREMENTS: (CONTINUED) 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) V CE = 80% OF MAX PART RATING. 

(2) AMBIENT TEMPERATURE = ♦175 # C. 

(3) l CES AT -40 V-AND IeB0 AT -4 V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN 100% OR I0NAN0AMPS,WHICHEVER IS GREATER 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE 25° ± $ # C. 

(2) COLLECTOR VOLTAGE V CE -20 VOLTS ±5%. 

(3) POWER DISSIPATION 220 ± 10 MILLIWATTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AND FOLLOW!Mg B"PN-IN 

(1) SWITCHBACK VOLTAGE, L VCE0 

(2) COLLECTOR CUTOFF CURRENT, l CBQ AT T c = 25®C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE(SAT) AT l c = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FEr • 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READINGS, THE FINAL TEST READ IN6S AND THE PERCENT OR 
ABSOLUTE CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE OR HAVING INCREASED MORE THAN 10 NA IN l CB0 SHALL NOT 
BE ACCEPTABLE. 
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2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: PER ND 1015402. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS ONLY), 
DASH NUMBER, AND THE MANUFACTURER'S NAME, TRADEMARK OR 
CODE; DATE CODE; LOT CODE, AND SERIAL NUMBER SHALL BE 
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B. ELECTRICAL REQUIREMENTS: PER TABLE 11,111 OR 32T AS APPLICABLE. 

(1) COLLECTOR CUTOFF CURRENT, O C B0> AT S 10°°C 

(2) SWITCHBACK VOLTAGE, (LV CE0 ) 

(3) COLLECTOR SATURATION VOLTAGE, (V CE ( SAT )) AT Iq = 150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, (hpE-,, hp E? , h FE ~, hpE* 

WHEN APPLICABLE. 1 

(5) BASE SATURATION VOLTAGE (V B e(SAT)> 

3. DESIGN: 

A. ELECTRICAL RATINGS: PER TABLE I. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE 31,111 0R32T AS APPLICABLE. 

C. JUNCTION TEMPERATURE: -65°C TO ♦200°C. 

D. POWER DISSIPATION: 

(1) AT 25°C AMBIENT TEMP = 400 MILLIWATTS, 

THERMAL RESISTANCE (0 JA ) = 437.5 # C/WATT. 

■-(2) AT 25°C CASE TEMP = 1.5 WATTS,, 

THERMAL RESISTANCE (8 JC ) = 116.7°C/WATT. 



4. 


SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-TN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y. ORIENTATION PER 
„ MIL-STD-750 METHOD 2006, 1 

OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y-, ORIENTATION. 

HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
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REQUIREMENTS: (CONTINUED) 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) V CE = 80% OF MAX PART RATING. 

(2) AMBIENT TEMPERATURE = ♦175°C. 

(3) l CES AT -40 V AND IeB0 AT -4 V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN 100°/-OR IONANOAMPS,WHICHEVER IS GREATER 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE 25° ± 5°C. 

(2) COLLECTOR VOLTAGE V CE -20 VOLTS ±5%. 

(3) POWER DISSIPATION 220 ± 10 MILLIWATTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AND FOLLOWING BURN-IN. 

(1) SWITCHBACK VOLTAGE, L VCE0 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT T C s 25°C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT Iq = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FEr 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READINGS, THE FINAL TEST READINGS AND THE PERCENT OR 
ABSOLUTE CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE OR HAVING INCREASED MORE THAN 10 NA IN l CB0 SHALL NOT 

BE ACCEPTABLE. 
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A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 
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B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT, (Iqb 0 > =100°C 

(2) SWITCHBACK VOLTAGE, (LV CE0 ) 

(3) COLLECTOR SATURATION VOLTAGE, (V CE ( SAT )) AT Iq = 150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, (h FEl , h EE «, h FE „ h FE . , h F e K ) 

WHEN APPLICABLE. 1 J ° 

(5) BASE SATURATION VOLTAGE (V B e(SAT)> "I- 

3. DESIGN: 2 i Q 

A. ELECTRICAL RATINGS: PER TABLE I. 209 0 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

C. JUNCTION TEMPERATURE: -65°C TO t200°C. 

D. POWER DISSIPATION: 

(1) AT 25°C AMBIENT TEMP = 400 MILLIWATTS, J_ 
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'-( 2 ) AT 25°C CASE TEMP = 1.5 WATTS*, *176 

THERMAL RESISTANCE (0 JC ) = 116.7°C/WATT. 

4. SPECIAL 1002 CONDITIONING BY SUPPLIER: 
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PROCEDURE ill WITH GROSS LEAK PER TEST CONDITION A. 

A LEAK RATE OF 1 X 10 " 8 CC-ATM/SEC OR GREATER I 

SHALL CONSTITUTE A FAILURE. -- 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


APPLICATION 


GRAPHICAL SYMBOL 
(NUMBERS ARE FOR REFERENCE ONLY) 




•212 DIA 
.016 

LEADS 


(3) 

/— COLLECTOR, CASE 


BASE (2) 


.030 MAX- 


-1.5 MIN 





/v. 


.046 

.036 


EMITTER (1) 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS A 


DO NOT SCALE THIS DRAWING 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 

Cambridge. Mass VAS9- 

6 NO _ CONTRACT 49 7 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 




SEE MOTES 


MANNED SPACECRAFT CENTER 

* HOUSTON. TEXAS 


TRANSISTOR - SILICON, PNP 


SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 


NASA APPROVAL > 


CODE IDENT NO. SIZE 


NASA DRAWING NO. 


MIT APPROVAL 




80230 C 1008814 


(SHEET 1 OF 4 

















m 

I 


NOTICE — WHEN fiOVCRNMCNT DPAWINM. SPECIFICATIONS. OR OTHER DATA 
ARE USEO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELT 
RELATEO OOVERNNENT PROCURENENT OPERATION. THE UNITED STATES SOVERN- 
WENT THERERY INCURS NO RESPONSIRILITY NOR ANT 0RLI6ATI0N WHATSOEVER: 
ANO THE FACT THAT THE OOVERNNENT NAY HAVE FORNULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY INPLICATION OR OTHERWISE AS IN ANY NANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERNISSION TO NANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATEO THERETO. 


( 2 ) 

(3) 


REQUIREMENTS: (CONTINUED) 

B. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) V CE = 80% OF MAX PART RATING. 

AMBIENT TEMPERATURE = ♦175°C. 

I CES AT -40 VAND IeB0 AT -4 V MEASURED PRIOR TO AND 
FOLLOWING THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

C. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE 25° ± 5°C. 

(2) COLLECTOR VOLTAGE V CE -20 VOLTS ±5%. 

(3) POWER DISSIPATION 220 ± 10 MILLIWATTS. 

D. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO, AND FOLLOWING BURN-IN. 

(1) SWITCHBACK VOLTAGE, L VCEQ 

(2) COLLECTOR CUTOFF CURRENT, l CB0 AT T c = 25°C. 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT Iq = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FEr 

E. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READINGS, THE FINAL TEST READINGS AND THE PERCENT OR 
ABSOLUTE CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET THE 
INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 20% 

IN h FE OR HAVING INCREASED MORE THAN 10 NA IN l C B0 SHALL NOT 

BE ACCEPTABLE. 


MAXIMUM RATINGS Tc = 25°C | 

DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(V CB ) 

EMITTER 

VOLTAGE 

( W 

COLLECTOR 

VOLTAGE 

(V C E> 

COLLECTOR 

POWER 

DISSIPATION 

EIA TYPE 
DESIGNATION 
(FOR REFERENCE) 

Vdc 

• V DC 

Vdc 

W 


-1 

-50 

-5 

-35 

1.5 


-2 

-60 

-5 

-60 

1.5 



THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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NOTICE — WHEN GOVERNMENT 0RAWIN6*. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. 'HE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANV 
PATENTED INVENTION THAT MAY IN ANV WAV BE RELATED THERETO. 


REVISIONS 
DESCRIPTION _ 

INITIAL RELEASE CLASS A 
PER TDRR ■>, 


TABLE II 


ELECTRICAL CHARACTERISTICS AT T c * 25°C (UNLESS OTHERWISE SPECIFIED) 


NUMBER PARAMETER CONDITIONS 


-1 COLLECTOR CUTOFF CURRENT 


CONDITIONS 


symbol! M1N 


ID 


COLLECTOR CUTOFF CURRENT 


E = 0, Vq B = -30V 


Vqb = -30VDC, T c = 100°C 


COLLECTOR CUTOFF CURRENT l E =0, V CB =-30V, T C =150°C I CB 0 3 


bv C er 


COLLECTOR BREAKDOWN VOLTAGE ! c =-10 mA, R BE < 10Q 
(PULSED - SEE NOTE 1) 


SWITCHBACK VOLTAGE 
(PULSED - SEE NOTE 1) 


STATIC FORWARD CURRENT 
TRANSFER RATIO (PULSED - 
SEE NOTE 1) 


Iq=- 10 mA, l B = 


c =-150 mA,'V CE =-10V 


CATION LIMITS 

MAX 

UNITS 

20 

NA 

8 

HA 

10 





STATIC FORWARD CURRENT 
TRANSFER RATIO (NOTE 1) 

l C =-5 mA, V CE =-10V 

h FE2 

25 

COLLECTOR SATURATION 

VOLTAGE (NOTE 1) 

Iq=- 150 mA, lg=-15 mA 

VCE 

(sat) 

■ 

BASE SATURATION VOLTAGE 
(NOTE 1) 

lgS-150 mA, 1g=—15 mA 

V B E 

(sat) 

■ 

SMALL SIGNAL, SHORT- 
CIRCUIT FORWARD CURRENT 
TRANSFER RATIO 

1q=- 50 mA, Vqe=- 20V, 
f=100 me 

h FE 

2. 


VOLTS 


VOLTS 




OUTPUT CAPACITANCE 




NOTES! 

1.PULSE MEASUREMENT: PULSE LENGTH = 300 jiSEC, 
DUTY CYCLE < 1%. 
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DIMENSIONS ARE IN INCHES ,NST 

TOLERANCES ON ■»« «o 

FRACTIONS DECIMALS ANGLES DRAWN ^ 
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ArTuSCD ro» mcmCATIOm. Oil OTHER data 

RELATED 0 &av»11 V >r?^t C ? ThM ™ AN CORRECTIOR WITH A DEFINITELY 
HINT T H f»°fVv Lr ,V« i r fi?.. 1 '"OFIAATION THE UNITED STATES GOVERN* 

AND THeV/rV Ti2«2 t ^ PON#,,,LITT N0 * * MY OBLIGATION WHATSOEVER 
m AMYWAvVuJSiVrn V *?}'" f "* T MAVI FORMULATED. FURNISHED OR 
NOT TO Br *.J2 °** W,AC * WCIFICATIONS OR OTHER DATA IS 

lICf I?/ Q uf, r D . il IMPLICATION OR OTHERWISE AS IN ANY MANNER 

AMY*Nie«T« 22 » THI * AI "* ON O* CORPORATION. OR CONVEY* 

PATENTED . Jwr jTm2 Tw. T 2i*.* 2“ T0 •* ANU FACTUAl. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY RE RELATEO THERETO 


_ _ _ ELECTRICAL CHARACTER I ST I 

DASH I “ 

NUMBER _ PARAMETER __ 

-2 COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR CUTOFF CURRENT 

COLLECTOR-BASE BREAKDOWN VOLTAGE 
EMITTER-BASE REVERSE CURRENT 
EMITTER-BASE BREAKDOWN VOLTAGE 
COLLECTOR-EMITTER SWITCHBACK VOLTAGE 
COLLECTOR-EMITTER CURRENT RES. RETURN 
COLLECTOR-EMITTER THRESHOLD CURRENT 
STATIC FORWARD CURRENT TRANSFER RATIO 

STATIC FORWARD CURRENT TRANSFER RATIO 

STATIC FORWARD CURRENT TRANSFER RATIO 

STATIC FORWARD CURRENT TRANSFER RATIO 

BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 
COLLECTOR CAPACITANCE 
TURN ON TIME 


I TURN OFF TIME 


I STATIC FORWARD CURRENT TRANSFER RATIO 


_ TABLE III _ 

CS AT T c = 25°C (UNLESS OTHERWII 

CONDITIONS 
V CB =-50V; I e =0 
V cb =-50V; I e =0; T c =150°C 
V cb =-50V;I e = 0; T C =100°C 
I c =-1OnA; l E =0 (NOTE 1) 
Vr 3 =-3V; I c r0 
I e =-1CVlA; l c =0 (NOTE 1) 

I c =-1OmA PULSED; l B =0 (NOTE t 
V C e=-20V; R B e=100K (NOTE 1) 
V BE =-0; V ce =- 50V 
l c =-1OmA; V CE =-10V (NOTE 1) 
l c =-1mA; V CE =-10V (NOTE 1) 
l c =-150mA; V CE =-10V (NOTE 1) 
l c =-500roA; V CE =-10V (NOTE 1) 

I c =-50mA; l B =-2.5ntA (NOTE 1) 

Iq=- 50mA; l B =-2.5mA (NOTE 1) 
l c =-150mA; lg=-15mA (NOTE 1) 

V CB = ~ 10V * l E s °? F=0.l4mc 
I B -j = I B2 = 30ibA ; lg=300mA 

tw> APOnsec: 2 % DUTY CYCLE 
IB1 = I B 2 = 30mA; IQ=3Q0mA 

t« > 400nsec: 2 % DUTY CYCLE 
l c =-IOO|iA, V CE = - 10V (NOTE IJ 


APPLICATION 


4 


3 


2 






3 


MOTICC - WHIM MVKRMMINT MUWIMt. WCCIPICATIWM. OM OTNIM MATA 
AMI «K0 POM AMT PUAPOfI OTHIR THAN IN tOMMICTlOM WITH A DIUNITILY 
MCLATIM MOVCRNMIMT PROCURIMCNT OPIRAT'OM. TNI UNITID STATIS COVtMM. 
HINT THCMCMV INCUR* NO RCSPOHSIRILITT NOR ANT OOLIRATIOM WHATkOCVCN 
ANN TNI PACT THAT THI OOVKRNMCNT NAT MAT! PONNULATCR. PURNISHCD. ON 
IN ANT WAT SUPPLICO THI MIR DRAWINCS. tPCCIPICATIONS OR OTHIR DATA I* 
NOT TO RC RI6AROCD RT IMPLICATION OR OTHIRWIM AS IN ANT NANNIR 
LICINSINR THI HOLRIR ON ANT OTHIR PtRRON OR CORPORATION. OR CONVIT. 
I NR ANT RIRHT* ON PIRNISSION TO NANUP ACTUM. USI OR MLL ANT 
PATINTID INTI NT ION THAT NAT IN ANT WAT RI MLATIR TNIRITO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002054. 


C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: TO BE 
IN ACCORDANCE WITH ND 1002215, CLASS I CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

(a) ANODE: DUMET PER ND 1015401 

(b) CATHODE: DUMET PER ND 1015401 

(c) THE LEADS SHALL NOT CONTAIN KINKS AND BENDS WHOSE 
AMPLITUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER 
A NODE TO NODE DISTANCE OF 1/8 INCH OR LESS. THE 
LEADS SHALL FALL FREELY IN A TUBE WITH AN ID EQUAL 
TO 1-1/2 TIMES THE LEAD DIAMETER AND A MINIMUM TUBE 
LENGTH EQUAL TO THE LEAD LENGTH. SEE FIG. A. 

(d) THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATER¬ 
IAL IN THE AREA 1/16 INCH MAX FROM THE DEVICE BODY TO 
WITHIN 1/8 INCH OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD FINISH 
WHICH WOULD REDUCE WELDABILITY AND SOLDERABILITY. THE 
END OF THE DEVICE BODY IS DEFINED AS THE END OF THE 
SLUG ON THE CATHODE END AND THE END OF THE GLASS BODY 
ON THE ANODE END. 

(e) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, THE 
NASA DRAWING NUMBER, (WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DI6ITS), DASH NUMBER,. AND DATE CODE U 

SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND 1002019. THE CATHODE END OF’ THE PART SHALL BE 
IDENTFFIED WITH A COLOR BAND. MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

B. ELECTRICAL SPECIFICATION: PER TABLE II 

(1) ZENER VOLTAGE (V, AT I 2T ) 

(2) ZENER IMPEDANCE (Z ZT ) 

(3) REVERSE CURRENT (IR) AT 25°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
COVER *" E "T PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
KENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
M 10 2 ME FACT THAT ™ £ GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
SURPU£0 ™ E SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
RE< ** RD£D •* IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTCO INVENTION THAT MAY IN ANY WAV BE RELATED THERETO 


REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

D. SURGE CURRENT: 5 X l ZM (TABLE I), 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8i3M SEC DURATION SUPERIMPOSED ON 1^ (TABLE II). 

E. tHERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): ,375°C/MW MAX. 

F. POWER DISSIPATION: 400 MILLIWATTS MAX, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G. PARTS MUST BE CAPABLE OF MEETING A MINIMUM OF 100 MEGOHMS 
RESISTANCE FROM LEADS TO BODY. 


4. 


SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 

SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 

FINAL SEAL AND THE 240 HOUR BURN-IN: 

(1) MONITORED VARIABLE FREQUENCY VIBRATION AT A CONSTANT 
PEAK ACCELERATION OF 20 G MINIMUM OVER 100-2,000 CPS 
PER MIL-STD-750, METHOD 2056 WITH FORCE APPLIED 
PERPENDICULAR TO THE MAIN AXIS. MONITOR DURING TESTING 
FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY 
CAPABILITY OF 5 n SECONDS. ALSO MONITOR FOR SIGNIFICANT 
ELECTRICAL PARAMETER CHANGES. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C 
PROCEDURE III WITH GROSS LEAK PFR TEST CONDITION A. A LEAK* 
RATE OF 1 X 10" u CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOL¬ 
LOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 100°C ± 5®C. 

( 2 ) POWER DISSIPATION: 100 ± 10 MILLiwATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

(3) MOUNTING: BY CLIPS 1/2 ± 1/16 INCH FROM DIODE BODY. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 

ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE AT l ZT . 

(2) ZENER IMPEDANCE AT l ZT . 

(3) REVERSE LEAKAGE CURRENT AT 25°C. 

n Till- nun mm ■ ___... 


D 


E 

F, 


THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 

FAIL T0 MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
E *2 EE °. THE SPECIFIED'LIMITS FOR PARAMETRIC CHANGES FOLLOWING 

BURN-IN SHALL NOT BE ACCEPTABLE. I-“—I— 

(1) PARAMETRIC CHANGE LIMITS: - 

(a) ZENER VOLTAGE: ±3% OF INITIAL VALUE. _ 

(b) ZENER IMPEDANCE: ±15% OF INITIAL VALUE. _ 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL 

VALUE OR 1 (iA WHICHEVER IS GREATER. -- 

INSPECTION OF SEMICONDUCTORS: PER ND 1002220. - 

A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTioN - 

REQUIREMENTS SHALL BE INCLUDED FOR EACH 

SHIPMENT. next assy- 
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TABLE I 



MAXIM 

UM RATINGS AT AMBIENT TEMPERATURE 25°C 1 


ZENER 

POWER 

JUNCTION 

EIA 

DASH 

CURRENT 

DISSIPATION 

TEMPERATURE 

TYPE 

NUMBER 

<IZM> 

(P) 

(Tj) 

DESIGNATION 


MAqc 

MW 

°C 

(FOR REF ONLY) 

-1 

58 

41 

)0 

11 

rs 

1N957B 

-2 

53 


1 



1N958B 

-3 

48 





1N959B 

-4 

44 





1N960B 

-5 

40 





1N961B 

-6 

35 





1N962B 

-7 

32 





1N963B 

-6 

30 





1N964B 

-9 

26 





1N965B 

-10 

25 





1N966B 

-11 

21 





1N967B 

-12 

19 





1N968B 

-13 

17 





1N969B 

-14 

16 





1N970B 

-15 

14 





1N971B 

-16 

13 





1N972B 

-17 

12 





1N973B 

-18 

11 





1N974B 

-19 

9.1 





1N975B 

-20 

8.8 





1N976B 

-21 

7.9 





* 1N977B 

-22 

7.4 





1N978B 

-23 

6.9 





1N979B 

-24 

6.0 





1N980B 

-25 

26 





.4M115Z2 

-26 

16 






-27 

15 

400 

n 

r 5 


-28 

14 

400 

175 

1N971 

-29 

75 

400 

175 

1N751 

-30 

5.5 

400 

175 

1N981B 

-31 

5.1 

400 

175 

1N982B 

-32 

4.6 

400 

175 

1N983B 

-33 

4.2 

400 

175 

1N984B 

-34 

3.7 

400 

175 

1N985B 

-35 

3.3 

400 

175 

1N986B 

-36 

3.1 

400 

175 

1N987B 

-37 

2.7 

400 

175 

1N988B 

-38 

2.4 

400 

175 

1N989B 

-39 

2.2 

400 

175 

1N990B 

-40 

2.0 

400 

175 

1N991B 

-41 

1.8 

400 

175 

1N992B 

-42 

120 

400 

175 

1N746A 

-43 

110 

400 

175 

1N747A 

-44 

100 

400 

175 

1N748A 

-45 

90 

400 

175 

1N749A 

-46 

85 

400 

175 

1N750A 

-47 

75 

400 

175 

1N751A 

-48 

70 

400 

175 

1N752A 

-49 

65 

400 

175 

1N753A 


v 9199001 


n 

REVISIONS j 1 


SVM 

DCSCRIPTION 

DAT* 

APPNOVAL 

j 

i t 


INITIAL RELEASE CLASS A 

PER TDRR 

,»• iwr 



A 

REVISED PER TDRR 24188 


u)£ 


NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10)1 OF THE DC LEVEL. 

(2, = iiACi) 

V z ICAO' 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SEC (MINIMUM) AT 10% Ivu, THEN 
INCREASING CURRENT TO 90% l ZM AND NOTING VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SECONDS (MINIMUM). THE 
DIFFERENCE IN MEASURED VOLTAGE ISA V Z< DURING THIS TEST 

THE DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 
1/2 INCH FROM THE BODY OF THE DIODE IN A STILL AIR 
AMBIENT OF 25°C. 


4. 


VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF BREAKDOWN 
VOLTAGE AFTER 90 SEC. (MINIMUM) AT 10X I ZT THEN INCREASING CURRENT 
TO 100% I ZT AND NOTING THE VALUE OF BREAKDOWN VOLTAGE AFTER 90 SEC. 
(MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS A V z . DURING THIS 
TEST, THE DIODE SHALL BE MOUNTED AS SPECIFIED IN NOTE 3. 
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ZENER 
VOLTAGE 
(V Z ) . 


TABLE II (CONT'D) 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE * 25°C (UNLESS OTHERWISE SPECIFIED) (SEE NOTE 1) 


ZENER TEST 
CURRENT 


MAXIMUM 

ZENER IMPEDANCE 
(SEE NOTE 2) 


MAXIMUM 

REVERSE CURRENT 


NO. 

VDC 

AT I Z T 

.(Izt) 

MADC 

Uzk) 

• MADC 

(Z Z T> 

AT Izt 

OHMS 

TzzkT 

AT IZK 
OHMS 

-30 

681 5% 

1.8 

0.25 

230 

2000 

-31 

75 n 

1.7 


270 

2000 

-32 

82 

1.5 


330 

3000 

-33 

91 

1.4 


400 

3000 

-34 

100 

1.3 


500 

3000 

-35 

110 

1.1 


750 

4000 

-36 

120 

1.0 


900 

4500 

-37 

130 

0.95 


1100 

5000 

-38 

150 

0.85 


1500 

6000 

-39 

160 

0.80 


1700 

6500 

-40 

180 

0.68 


2200 

7100 

-41 

200 

0.65 


2500 

8000 


-42 

3.3 

20.0 


24 

-43 

3.6 



22 

-44 

3.9 



20 

-45 

4.3 



18 

-46 

4.7 



16 

-47 

5.1 



14 

-48 

5.6 V 



8 

-49 

6.2+5% 

20*0 

0.25 

3 


(Ir) 

AT 25°C 
UA DC 


(Ir) • 

AT 100°C 
UA DC 


VOLTAGE REGULATION 
(SEE NOTE 3) 


AT 

VOLTS 

DC 

10% I ZM TO 
50% I ZM 
(MADC) 

MAX AV Z 

VDC 

52 

0.55-2.75 

3.2 

56 

0.51-2.55 

3.4 

62 

0.46-2.30 

3.8 

69 

0.42-2.10 

4.2 

76 

0.37-1.85 

4.4 

84 

0.33-1.65 

4.8 

91 

0.31-1.55 

5.2 

99 

0.27-1.35 

5.6 

114 

0.24-1.20 

7.0 

122 

0.22-1.10 

7.5 

137 

0.20-1.00 

9.0 

152 

0.18-0.90 

12.0 


10% I ZT 
TO 100% 

IZT (MADC).' 
(SEE NOTE 4) 

2 . 0 - 20.0 


REVISIONS 

DESCRIPTION 


DATE I APPROVED 


THIS SHEET ADDED PER TDRR 24188 


MAXIMUM 


MAXIMUM 

FORWARD 

MINIMUM 

TEMPERATURE 

VOLTAGE 

BREAKDOWN 

COEFFICIENT 

DROP AT 

VOLTAGE 

AT I ZT 

200 MA 

AT I ZK 

<25 # C TO 125°C) 

DC VDC 

VDC 

%/°C 


♦0.097 
♦0.098 
♦0.098 
♦0.099 
♦ 1.000 


2 . 0 - 20.0 


-0.070 
-0.065 
-0.060 
-0.055 
-0.043 
iO.030 
♦0.028 

♦0.045" 


@ THIS SHEET ADDED 
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CAPACITOR VALUES ARE IN < 
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MINT TMIRCMT INCUS* MO RCSSONtlBIUTV ROM AMT OBLIGATION WMATSOCVCR. 
ARC TNI TACT TNAT TNI COVIRNNCMT NAT NAVI FOSNULATIO. ruSNISMID. OR 
IN ANT WAT CM PPL ICO TNI MID ORAWIMCI. •FCCIPICATIONS OR OTHIM DATA IB 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002054. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: TO BE 
IN ACCORDANCE WITH ND 1002215, CLASS I CODE 2. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

(a) ANODE: DUMET PER ND 1015401 

(b) CATHODE: DUMET PER ND 1015401 

(c) THE LEADS SHALL NOT CONTAIN KINKS AND BENDS WHOSE 
AMPLITUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER 
A NODE TO NODE DISTANCE OF 1/8 INCH OR LESS. THE 
LEADS SHALL FALL FREELY IN A TUBE WITH AN ID EQUAL 
TO 1-1/2 TIMES THE LEAD DIAMETER AND A MINIMUM TUBE 
LENGTH EQUAL TO THE LEAD LENGTH. SEE FIG. A. 

(d) THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATER¬ 
IAL IN THE AREA 1/16 INCH MAX FROM THE DEVICE BODY TO 
WITHIN 1/8 INCH OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD FINISH 
WHICH WOULD REDUCE WELDABILITY AND SOLDERABILITY. THE 
END OF THE DEVICE BODY IS DEFINED AS THE END OF THE 
SLUG ON THE CATHODE END AND THE END OF THE GLASS BODY 
ON THE ANODE END. 

(e) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, THE 
NASA DRAWING NUMBER, (WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS), DASH NUMBER r AND DATE CODE 

SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND 1002019. THE CATHODE END OF- THE PART SHALL BE 
IDENTIFIED WITH A COLOR BAND. MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

B. ELECTRICAL SPECIFICATION: PER TABLE II 

(1) ZENER VOLTAGE (V, AT I ZT ) 

(2) ZENER IMPEDANCE (Z ZT ) 

(3) REVERSE CURRENT (IR) AT 25°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


APPLICATION 


i 



\l'i 
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3 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAIO ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO 


REQUIREMENTS: (CONTINUED) 


9199001 


_ REVISIONS 

_ DESCRIPTION _ 

INITIAL RELEASE CLASS A 

PER TDRR f%» tl 

REVISED PER TDRR 24188 
REVISED PER TDRR 24271 


3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

D. SURGE CURRENT: 5 X l ZM (TABLE I), 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3M SEC DURATION SUPERIMPOSED ON l ZT (TABLE II). 

E. THERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): .375°C/MW MAX. 

F. POWER DISSIPATION: 400 MILLIWATTS MAX, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G. PARTS MUST BE CAPABLE OF MEETING A MINIMUM OF 100 MEGOHMS 
RESISTANCE FROM LEADS TO BODY. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 240 HOUR BURN-IN: „ 

(1) MONITORED VARIABLE FREQUENCY VIBRATION AT A CONSTANT 
PEAK ACCELERATION OF 20 G MINIMUM OVER 100-2,000 CPS 
PER MIL-STD-750, METHOD 2056 WITH FORCE APPLIED 

PERPENDICULAR TO THE MAIN AXIS. OR MONITORED SHOCK PER MIL-STD-750, METHOD 2021.1 WITH A MINIMUM OF 5 BLOWS IN A DIRECTION PERPENDICILAR TO 
THE MAJOR AXIS AT A MINIMUM OF 3KG PEAK ACCELERATION. MONITOR DURING TESTING FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY CAPABILITY OF 5 H SECONDS. 
ALSO MONITOR FOR SIGNIFICANT ELECTRICAL PARAMETER CHANGES. 


(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10“ 8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOL¬ 
LOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 100°C ± 5°C. 

(2) POWER DISSIPATION: 100 ± 10 MILLIWATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

(3) MOUNTING: BY CLIPS 7/16 i 3/32 INCH FROM DIODE BODY. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE AT l ZT . 

(2) ZENER IMPEDANCE AT l ZT . 

(3) REVERSE LEAKAGE CURRENT AT 25°C. 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 

BURN-IN SHALL NOT BE ACCEPTABLE. I-- 

(1) PARAMETRIC CHANGE LIMITS: - 

(a) ZENER VOLTAGE: ±3% OF INITIAL VALUE. _ 

(b) ZENER IMPEDANCE: ±15% OF INITIAL VALUE, OR 1 CHI, WICHEVER 

IS GREATER. - 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1|mA WHICHEVER IS __ 

GREATER. 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220. - 

F. A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION - 

REQUIREMENTS SHALL BE INCLUDED FOR EACH _ 

SHIPMENT. [ NEXT ASSY [ "ui 
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TABLE I 


D 


MAXIMUM RATINGS AT AMBIENT TEMPERATURE 25°C | 



ZENER 

POWER 

JUNCTION 

EIA 


DASH 

CURRENT 

DISSIPATION 

TEMPERATURE 

TYPE 


NUMBER 

<IZM> 

(P) 

(Tj) 

DESIGNATION 



MADC 

MW 

° 

c_L 

(FOR REF ONLY) 


-1 

58 

400 

175 1 

1N957B 


-2 

53 





1N958B 


-3 

48 





1N959B 


-♦ 

44 





1N960B 


-5 

40 





1N961B 


-6 

35 





1N962B 


-7 

32 





1N963B 


-8 

30 





1N964B 


-9 

26 





1N965B 


-10 

25 





1N966B 


-11 

21 





1N967B 


-12 

19 





1N968B 

* 

-13 

17 





1N969B 


-14 

16 





1N970B 


-15 

14 





1N971B 


-16 

13 





1N972B 


-17 

12 





1N973B 


-18 

11 





1N974B 


-19 

9.1 





1N975B 


-20 

8.8 





1N976B 


-21 

7.9 





1N977B 


-22 

7.4 





1N978B 


-23 

6.9 





1N979B 


-24 

6.0 





1N980B 


-25 

26 





.4M11.5Z2 


-26 

16 





.4M24Z2 


-27 

15 

400 

175 

.4M26Z2 


-28 

14 

400 

175 

.4M27Z2 

3 

-29 

75 

400 

175 

1N751 


-30 

5.5 

400 

175 

1N981B 


-31 

5.1 

400 

175 

1N982B 


-32 

4.6 

400 

175 

1N983B 


-33 

4.2 

400 

175 

1N984B 


-34 

3.7 

400 

175 

1N985B 


-35 

3.3 

400 

175 

1N986B 


-36 

3.1 

400 

175 

1N987B 


-37 

2.7 

400 

175 

1N988B 


-38 

2.4 

400 

175 

1N989B 


-39 

2.2 

400 

175 

1N990B 


-40 

2.0 

400 

175 

1N991B 


-41 

1.8 

400 

175 

1N992B 


-42 

120 

400 

175 

1N746A 


-43 

110 

400 

175 

1N747A 


-44 

100 

400 

175 

1N748A 


-45 

90 

400 

175 

1N749A 


-46 

85 

400 

175 

1N750A 


-47 

75 

400 

175 

1N751A 


-48 

70 

400 

175 

1N752A 


-49 

65 

400 

175 

1N753A 


I 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 

.«!■§{$> 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SEC (MINIMUM) AT 10* l ZM , THEN 
INCREASING CURRENT TO 50* l ZM AND NOTING VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SECONDS (MINIMUM). THE 
DIFFERENCE IN MEASURED VOLTAGE IS A V*. DURING THIS TEST 

THE DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 
1/2 INCH FROM THE BODY OF THE DIODE IN AN 
AMBIENT OF 25°C. 



4. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF BREAKDOWN 
VOLTAGE AFTER 90 SEC. (MINIMUM) AT 10% I Z t, THEN INCREASING CURRENT 
TO 100% I ZT AND NOTING THE VALUE OF BREAKDOWN VOLTAGE AFTER 90 SEC. 
(MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS A V z . DURING THIS 
TEST, THE DIODE SHALL BE MOUNTED AS SPECIFIED IN NOTE 3. 
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MtTtAL RELEASE CLASS A 
RERTDRR 


REVISEO PER TORR 24188 


B REVISED PER TDRR 24271 


ZENER 
VOLTAGE 
DASH (Vz) 
NUMBER VDC 
AT IZT 

-1 6.8±5)6 

-2 7.5±5)6 

-3 8.2±5)6 

-4 9.1 ±5% 

-5 10 ±5* 

-6 11 ±5)6 

-7 12 ±5% 

-8 13 ±5)6 

-9 15 ±5% 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE 


haaimum VOLTAGE REGULATION 

:NER ZENER TEST ZENER IMPEDANCE REVERSE CURRENT (SEE NOTE 3) 

•JAGE CURRENT (SEE NOTE 2) I (Tpl I AT 101 T 7 u TOlMAXAVr 

rnr (IZT) (IZK) < z ZT> < z Z K) at 25°C AT 100°C VOLTS 50* I Z M VDC 

I 7 T MAn c~ MAn c~ AT IzT AT IzK UA OC UA DC DC (MAdc) 

IZT M *DC "* DC 0HMS QHMS _ 

, 8 ± 5 % 18.5 1.0 4.5 700 150 300 5.2 5.8 -29 .25 

, 5 ± 5)6 16.5 0.5 5.5 75 150 5.7 5.3 -26.5 .30 

,2±5% 15.0 0.5 6.5 50 120 6.2 4.8 -24.0 .35 

.1±S2 14.0 0.5 7.5 25 75_6.9 4.4 -22.0_.40 


MAXIMUM 

ZENER IMPEDANCE 
(SEE NOTE 2) 
( Z ZT) (ZZK) 
AT IzT AT IzK 
OHMS OHMS 

4.5 700 

5.5 

6.5 

7.5 _ 

8.5 

9.5 
11.5 

13.0 _ 

16.0 i i 


-10 

16 

±5% 

7.8 


17.0 

700 

-11 

18 

±5* 

7.0 


21 

750 

-12 

20 

±5)6 

6.2 


. 25 _ 

750 

-13 

22 

±5* 

5.6 


29 

750 

-14 

24 

±5% 

5.2 


33 

750 

-15 

27 

±5)5 

4.6 


41 

750 

-16 

30 

±5)6 

4.2 


49 

10 QQ., 

-17 

33 

±5)5 

3.8 


58 

1000 

-18 

36 

±5)5 

3.4 


70 

1000 

-19 

39 

±5)5 

3.2 


80 

1000 

-20 

43 

±5)6 

3,0 


93 

1500 

-21 

47 

±5)5 

2.7 


105 

1500 

-22 

51 

±5)5 

2.5 


125 

^500 

-23 

56 

±5)5 

2.2 


150 

2000 

-24 

62 

±5)5 

2,0 


185 

2000 

-25 

11 . 

5±2)5 

10.5 


10.5 

700 

-26 

24 

± 2)6 

5.1 


33 

750 

-27 

26 

_± 2 £. 

4.7 

0:25 

41 

750 

00 

CM 

1 

?7 

±2% 

4.6 

0,25 

41 

750 

-29 

. 5.1 

±5% 

20 

0.25 

14 

1200 


MAXIMUM 

REVERSE CURRENT 
<I R ) I (Ir) I AT 

AT 25°C AT 100°C VOLTS 
UA DC UA DC DC 

150 300 5.2 

75 150 5.7 

50 120 6.2 

25 75 6.9 

2 30 77© 

8.4 
9.1 

_iiJL. 

11.0 

12.0 

14.0 

_ 15.0 

17.0 

18.0 

21.0 

_ 23.0 

25.0 

27.0 

30.0 

_ 33.0 

36.0 

39.0 

43.0 

_ 47.0 

8.7 

1 l 18.0 

2 30 20.0 


SPECIFIED) (SEE NOTE 1) 


MAXIMUM 

.jim mm — 

FORWARD TEMPERATURE 

VOLTAGE COEFFICIENT 

DROP AT V AT lz(< AT IzT 

VDC 


l(K)fi 
lEfflSiSffi 



FIGURE A 


INAA I I 

FORWARD 
VOLTAGE 
DROP AT 
200 MA 
DC VDC 
1.5 



(25°C TO 125®C) 
t/°C 
.057 
.061 
.065 

_J£3_ 


4.0 -20.0 

.45 


9.0 

.071 

3.5 -17.5 

.50 


10.0 

.073 

3.2 -16.0 

.55 


10.5 

.076 

3.0 -15.0 

.60 


11.5 

.079 

2.6 -13.0 

.70 


13.0 

.082 

2.5 -12.5 

.75 


14.0 

.083 

2.1 -10.5 

.85 


16.0 

.085 

1.9 - 9.5 

.95 


18.0 

.086 

1.7 - 8.5 

1.05 


19.0 

.087 

1.6 - 8.0 

1.15 


21.0 

.088 

1.4 - 7.0 

1.30 


24.0 

.090 

1.3 - 6.5 

1.45 


27.0 

.091 

1.2 - 6.0 

1.60 


30.0 

.092 

1.1 - 5.5 

1.75 


32.5 

.093 

.91- 4.55 

1.90 


35.0 

.094 

. 88 - 4.4 

2.10 


39.0 

.P95 

.79- 3.95 

2.25 


43.0 

.095 

.74- 3.70 

2.50 


47.0 

.096 

.69- 3.45 

2.70 


52.5 

.096 

.60- 3.0 

2.90 


57.5 

.097 

3.5 -17.5 

.50 


10.25 


1.6 - 8.0 

1.15 

11 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN NO 1002054. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: TO BE 
IN ACCORDANCE WITH ND 100221S, CLASS I CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

(a) ANODE: DUMET PER ND 1015401 

(b) CATHODE: DUMET PER ND 1015401 

(c) THE LEADS SHALL NOT CONTAIN KINKS AND BENDS WHOSE 
AMPLITUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER 
A NODE TO NODE DISTANCE OF 1/8 INCH OR LESS. THE 
LEADS SHALL FALL FREELY IN A TUBE WITH AN ID EQUAL 
TO 1-1/2 TIMES THE LEAD DIAMETER AND A MINIMUM TUBE 
LENGTH EQUAL TO THE LEAD LENGTH. SEE FIG. A. 

(d) THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATER¬ 
IAL IN THE AREA 1/16 INCH MAX FROM THE DEVICE BODY TO 
WITHIN 1/8 INCH OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COkMON TO THE LEAD FINISH 
WHICH WOULD REDUCE WELDABILITY AND SOLDERABILITY. THE 
END OF THE DEVICE BODY IS DEFINED AS THE END OF THE 
SLUG ON THE CATHODE END AND THE END OF THE GLASS BODY 
ON THE ANODE END. 

(e) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, THE 
NASA DRAWING NUMBER, (WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DI6ITS), DASH NUMBER r . DATE CODE: AND SERIAL 
NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND 1002019. THE CATHODE END OP THE PART SHALL BE 
IDENTIFIED WITH A COLOR BAND. MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

B. ELECTRICAL SPECIFICATION: PER TABLE II 

(1) ZENER VOLTAGE (V 2 AT I 2T ) 

(2) ZENER IMPEDANCE (Z 2T ) 

(3) REVERSE CURRENT (IR) AT 25°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN- 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: (CONTINUED) 


9199001 


REVISIONS 


DATE I APPROVAL 


3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

D. SURGE CURRENT: 5 X l ZM (TABLE I), 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3M SEC DURATION SUPERIMPOSED ON l ZT (TABLE II). 

E. tHERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): .375°C/1UIW MAX. 

F. POWER DISSIPATION: 400 MILLIWATTS MAX, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G. PARTS MUST BE CAPABLE OF MEETING A MINIMUM OF 100 MEGOHMS 
RESISTANCE FROM LEADS TO BODY. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 240 HOUR BURN-IN: 

(1) MONITORED VARIABLE FREQUENCY VIBRATION AT A CONSTANT 
PEAK ACCELERATION OF 20 G MINIMUM OVER 100-2,000 CPS 
PER MIL-STD-750, METHOD 2056 WITH FORCE APPLIED 

PERPENDICULAR TO THE MAIN AXIS. OR MONITORED SHOCK PER MIL-STD-750, METHOD 2021.1 WITH A MINIMUM OF 5 BLOWS IN A DIRECTION PERPENDICULAR TO 
THE MAJOR AXIS AT A MINIMUM OF 3K0 PEAK ACCELERATION. MONITOR DURING TESTING FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY CAPABILITY OF 5 |A SECONDS. ' 
ALSO MONITOR FOR SIGNIFICANT ELECTRICAL PARAMETER CHANGES. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 

PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10“ 8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOL¬ 
LOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 100°C ± 5°C. 

(2) POWER DISSIPATION: 100 ± 10 MILLIWATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

(3) MOUNTING: BY CLIPS 7/1 b t 3/32 INCH FROM DIODE BODY. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE AT l ZT . 

(2) ZENER IMPEDANCE AT l ZT . 

(3) REVERSE LEAKAGE CURRENT AT 25°C. 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 

IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. r^7| 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH I REQD I _ IDENTIFY!! 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANG ES FOLLOWING _ 

BURN-IN SHALL NOT BE ACCEPTABLE. unless otherwise specified m 1T 

(1) PARAMETRIC CHANGE LIMITS:-dimensions are in inches ,NaT *c U *, e .!£ A Z'S? 

(a) ZENER VOLTAGE: ±3 % OF INITIAL VALUE._ TOLERANCES ON ' w w 

(b) ZENER IMPEDANCE: ±15% OF INITIAL VALUE, OR 1 CHI, WHICHEVER FRACTIONS DECIMALS ANGLES no.u*. f/?ZuZ Si 

IS GREATER. -- ± - -- ± - AjWt- A 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1 |JLfl WHICHEVER IS __„ NnT „ 4UIIW . CHECKED 

GREATER. ;- DO NOT SCALE THIS DRAWING APPROVA1_ . 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220.-material approval 

F. A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION... 

REQUIREMENTS SHALL BE INCLUDED FOR EACH_heat treatment nA*J aPm^a^ lD PER 1 

SHIPMENT. next assy used on - NaSA PP7 
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MAXIMUM RATINGS AT AMBIENT TEMPERATURE 25°C I 
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1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 



3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SEC (MINIMUM) AT 10* l ZM , THEN 
INCREASING CURRENT TO SO* l Z M AND NOTING VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SECONDS (MINIMUM). THE 
DIFFERENCE IN MEASURED VOLTAGE ISAV Z . DURING THIS TEST 

THE DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 
1/2 INCH FROM THE BODY OF THE DIODE IN AN 
AMBIENT OF 2S°C. 


4. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF BREAKDOWN 
VOLTAGE AFTER 90 SEC. (MINIMUM) AT 10% I ZT THEN INCREASING CURRENT 
TO 100% I;? AND NOTING THE VALUE OF BREAKDOWN VOLTAGE AFTER 90 SEC. 
(MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS A V z . DURING THIS 
TEST, THE DIODE SHALL BE MOUNTED AS SPECIFIED IN NOTE 3. 
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ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE s 25°C (UNLESS OTHERWISE SPECIFIED) (SEE NOTE 1) 
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FICATIONS. 0« OTHKR DATA 



ZENER 
VOLTAGE 
(V z ) 
VDC 

AT I ZT 


3.3 

3.6 
3.9 

4.3 

4.7 
5.1 

5.6 W 
6.2±5% 


- TABLE II (CONT'D) 

ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE = 25°C (UNLESS OTHERWISE SPECIFIED) (SEE NOTE 1) 


ZENER TEST 
CURRENT 

(Izt> ( j zk) 

MADC . MADC 


-30 

68+ 5% 

1. 

8 

-31 

75 a 

1 

7 

-32 

82 

1 

5 

-33 

91 

1 

4 

-34 

100 

1 

3 

-35 

110 

1 

1 

-36 

120 

1. 

.0 

-37 

130 

0 

.95 

-38 

150 

0 

LA 

00 

-39 

160 

0 

00 

0 

-40 

180 

0 

.68 

-41 

200 

0 

.65 


MAXIMUM 

ZENER IMPEDANCE 
(SEE NOTE 2) 

< z zt5 uTk 

AT I7T AT T 


MAXIMUM 

REVERSE CURRENT 


AT I ZK 
OHMS 

2000 
2000 
3000 
3000 
3000 
4000 
4500 
5000 
6000 
6500 
7100 
8000 * 


<IR) 

AT 25°C 
UA DC 


<lR> 

AT 100°C 
UA DC 


VOLTAGE REGULATION 
(SEE NOTE 3) 


AT 

10% I ZM TO 

MAX A V z 

VOLTS 

DC 

50% I ZM 
(MADC) 

VDC 

52 

0.55-2.75 

3.2 

56 

0.51-2.55 

3.4 

62 

0.46-2.30 

3.8 

69 

0.42-2.10 

4.2 

76 

0.37-1.85 

4.4 

84 

0.33-1.65 

4.8 

91 

0.31-1.55 

5.2 

99 

0.27-1.35 

5.6 

114 

0.24-1.20 

7.0 

122 

0.22-1.10 

7.5 

137 

0.20-1.00 

9.0 

152 

0.18-0.90 

12.0 


10% I ZT 
TO 100% 

I Z T (MADC); 
(SEE NOTE 4) 

2 . 0 - 20.0 


MAXIMUM 
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VOLTAGE 
DROP AT 
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DC VDC 
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BREAKDOWN 
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AT I ZK 
VDC 
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+ 1.000 


2 . 0 - 20.0 
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-0.065 
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MLATIO DOVKRMMCMT FNOCURCMCNT OMUATIOM TMl MMITCO STATU COVER*- 
MKRT TMCMRT INCURS HO RCSPONSIOlUTV NOR AMT ORLIMATIOM WHATSOEVER: 
AMR TMC FACT THAT TMI DOTCRMMtNT MAT NAVI FORMULATID. FURNISH CD. OR 
IN AMT WAT SUPPLIED TH* SAID ORAWIMSS. SPECIFICATIONS OR OTNCR DATA IS 
MOT TO M RC6AR0C0 ST IMPLICATION OR OTHERWISE AS IN ANT MANNCR 
LICCNSINS TNI HOLM* OR ANT OTNCR PIRSON OR CORPORATION. OR CONVCT. 
IMS ANT RICNTS OR PCRHISSION TO NANUFACTUM. WU. OR SILL ANT 
RATKNTKO INVCNTION THAT NAT IN ANT WAT SC MLATCB TNIRCTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN NO 1002054. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: TO BE 
IN ACCORDANCE WITH NO 1002215, CLASS I CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

(a) ANODE: DUMET PER ND 1015401 

(b) CATHODE: DUMET PER ND 1015401* 

(c) THE LEADS SHALL NOT CONTAIN KINKS AND BENDS WHOSE 
AMPLITUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER 
A NODE TO NODE DISTANCE OF 1/8 INCH OR LESS. THE 
LEADS SHALL FALL FREELY IN A TUBE WITH AN ID EQUAL 
TO 1-1/2 TIMES THE LEAD DIAMETER AND A MINIMUM TUBE 
LENGTH EQUAL TO THE LEAD LENGTH. SEE FIG. A. 

(d) THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATER¬ 
IAL IN THE AREA 1/16 INCH MAX FROM THE DEVICE BODY TO 
WITHIN 1/8 INCH OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD FINISH 
WHICH WOULD REDUCE WELDABILITY AND SOLDERABILITY. THE 
END OF THE DEVICE BODY IS DEFINED AS THE END OF THE 
SLUG ON THE CATHODE END AND THE END OF THE GLASS BODY 
ON THE ANODE END. 

(e) CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, THE 
NASA DRAWING NUMBER, (WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DIGITS), DASH NUMBER r DATE CODE: AND SERIAL 
NLHBER SHALL BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND 1002019. THE CATHODE END OF THE PART SHALL BE 
IDENTIFIED WITH A COLOR BAND. MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

B. ELECTRICAL SPECIFICATION: PER TABLE II 

(1) ZENER VOLTAGE (V, AT I ZT ) 

(2) ZENER IMPEDANCE (Z ZT ) 

(3) REVERSE CURRENT (IR) AT 25°C 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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L«r "1., SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
. M |rr Jm.Ji- t HZ ,Y '“"l-ICATION OR OTHERWISE AS IN ANY MANNER 
VLS .i. Jl* H0LDC " 0" **Y OTHER PERSON OR CORPORATION. OR CONVEY- 
i*',' 11 ’ Pt ""'SS'0" T0 MANUFACTURE. USE. OR SELL ANY 

PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: (CONTINUED) 
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3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO +175°C. 

D. SURGE CURRENT: 5 X l ZM (TABLE I), 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8.3M SEC DURATION SUPERIMPOSED ON l ZT (TABLE II). 

E. tHERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN STILL FREE AIR): ,375°C/MW MAX. 

F. POWER DISSIPATION: 400 MILLIWATTS MAX, DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G. PARTS MUST BE CAPABLE OF MEETING A MINIMUM OF 100 MEGOHMS 
RESISTANCE FROM LEADS TO BODY. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 
SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN 
FINAL SEAL AND THE 240 HOUR BURN-IN: 

(1) MONITORED VARIABLE FREQUENCY VIBRATION AT A CONSTANT 
PEAK ACCELERATION OF 20 G MINIMUM OVER 100-2,000 CPS 
PER MIL-STD-750, METHOD 2056 WITH FORCE APPLIED 

PERPENDICULAR TO THE MAIN AXIS. OR MONITORED SHOCK PER MIL-STD-750, METHOD 2021.1 WITH A MINIMUM OF 5 BLOWS IN A DIRECTION PERPENDICULAR TO 
THE MAJOR AXIS AT A MINIMUM OF 3KG PEAK ACCELERATION. MONITOR DURING TESTING FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY CAPABILITY OF 5 U. SECONDS. 
ALSO MONITOR FOR SIGNIFICANT ELECTRICAL PARAMETER CHANGES. 


REVISIONS 

_ DESCRIPTION _ 

INITIAL RELEASE CLASS A 

PER TDRR _ ZTotT 

REVISED PER TDRR 24188 

REVISED PER TDRR 24271 

REVISED PER TDRR 24936 _ 

REVISED PER TDRR 28327 


DATE I APPROVAL 


(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C. 
PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10~° CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 


RATE OF 1 X 10~ 8 CC-ATM/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOL¬ 
LOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 100°C ± 5°C. 

(2) POWER DISSIPATION: 100 ± 10 MIUJWATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

(3) MOUNTING: BY CLIPS 7/16 + 3/32 | NCH FROM DIODE BODY. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE AT 1^. 

(2) ZENER IMPEDANCE AT l ZT . 

(3) REVERSE LEAKAGE CURRENT AT 25°C. 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 

EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. ruu.uff.rib 

(1) PARAMETRIC CHANGE LIMITS: - 

(a) ZENER VOLTAGE: ±3% OF INITIAL VALUE. 

(b) ZENER IMPEDANCE: *15% OF INITIAL VALUE, OR 1 OHM, WHICHEVER 

IS GREATER. _ 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 1 |mA WHICHEVER IS 

GREATER. - 

E. INSPECTION OF SEMICONDUCTORS: PER ND 1002220. - 

F. A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTioN _ 

REQUIREMENTS SHALL BE INCLUDED FOR EACH 

SHIPMENT. - 
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DASH 

NUMEER 


_ TABLE 1 _ 

MAXIMUM RATINGS AT AMBIENT TEMPERATURE gR<>r 
ZENER POWER [JUNCTION I El A 
CURRENT DISSIPATION TEMPERATURE TYPE 


(I Z m> 

MApc 

58 

53 

48 



DESIGNATION 
(FOR REF ONLY) 
1N957B 
1N958B 
1N959B 
1N960B 
1N961B 
1N962B 

iNoeio 

I I II w vwy 

1N964B 
1N965B 
1N966B 
1N967B 
1N968B 
1N969B 
1N970B 
1N971B 

1N972 B_ 

1N973B 

1N9746 

1N975B 

1N976B 

1N977B 

1N978B 

1N979B 

1N980B 

.4M11.5Z2 

.4M24Z2 

.4M26Z2 

■4M27Z2 

1N751 

1N981B 
1N982B 
1N983B 
1N984B 
1N985B 
1N986B 
1N987B 
1N988B 
1N989B 
1N990B 
1N991B 
1N992B 
1N746A 
1N747A 
1N748A 
1N749A 
1N750A 
1N751A 
1N752A 
.. 1N753A 

'.4M27Z2 
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NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
TO R THE 1 ANODECATHODE IS POSITIVE WITH RESPECT 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 


CZ 7 = ££*£!) 

Z I(ACr 

3. VOLTAGE REGULATION IS DETERMINED BY NOTING THE VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SEC (MINIMUM) AT 10% l 7 y, THEN 
INCREASING CURRENT TO 90% f Z M AND NOTING VALUE OF 2 *" 
BREAKDOWN VOLTAGE AFTER 90 SECONDS (MINIMUM), THE 
DIFFERENCE IN MEASURED VOLTAGE ISA Vj. DURING THIS TEST 

THE DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 
1/2 INCH FROM THE BODY OF THE DIODE IN AN 
AMBIENT OF 25 # C. 

4 . VOLTAGE REGULATION |S DETERMINED BT NOTING THE VALUE OF BREAKDOWN 
VOLTAGE AFTER 90 SEC. (MINIMUM) AT 10* I ZT THEN INCREASING CURRENT 
TO 100% I Z j AND NOTING THE VALUE OF BREAKDOWN VOLTAGE AFTER 90 SEC. 
(MINIMUM). THE DIFFERENCE IN MEASURED VOLTAGE IS A V 7 . DURING THIS 
TEST, THE DIODE SHALL BE MOUNTED AS SPECIFIED IN NOTE 3 . 
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TABLE II 


II ELEC1 

fRICAL 

CHARACTERISTICS AT AMBIENT TEMPERATURE 

S 25°l 

(UNLESS OTHERWISE SPECIFIED) (SEE NG 

HE 1) 

DASH 

NUMBER 

ZENER 

V0LTA6E 

(Vz) 

VOC 

AT IZT 

ZENER TEST 
CURRENT 

MAXIMUM 
ZENER IMPED/ 

INCE 

2) 

MAXIMUM 

REVERSE CURRENT 

VOLTAGE RE( 
(SEE N01 

iULATION 
rE 3) 

MAXIMUM 
FORWARD 
VOLTAGE 
DROP AT 
200 MA 
DC VDC 

MINIMUM 
BREAKDOWN 
VOLTAGE 
AT I Z K 
VDC 

MAXIMUM 

TEMPERATURE 

COEFFICIENT 

AT IZT 

(25°C TO 125°C) 
%/°C 

(SEE N 

DTE 

Ur> 

AT 25°C 
UA 0C 

Ur) 

AT 100°C 
UA 0C 

AT 

VOLTS 

DC 

10% I Z M TO 
50% IzM 
(MAdc) 

MAX AVz 
VOC 

(I7T> 

(I7K) 

(ZZT> 

(ZZK) 

madc 

madc 

AT Izt 
OHMS 

AT IzK 
OHMS 

-1 

6.815% 

18.5 

1. 

0 

4.5 

7( 

)0 

150 

300 

5.2 

5.8 -29 

.25 

1. 

5 

6.2 

.057 

-2 

7.515% 

16.5 

0. 

5 

5.5 



75 

150 

5.7 

5.3 -26.5 

.30 



7.1 

.061 

-3 

8.215% 

15.0 

0. 

5 

6.5 



50 

120 

6.2 

4.8 -24.0 

.35 



7.6 

.065 

-4 

9. 

115% 

14,0 

0, 

5 

7.5 



25 

75 

6,9 

4.4 -22.0 

.40 



__ 8.7 

.068 

-5 

10 

^5% 

12.5 

0. 

25 

8.5 



2 

30 

7.6 

4.0 -20.0 

.45 



9.0 

.071 

-6 

11 

±5% 

11.5 



9.5 







8.4 

3.5 -17.5 

.50 



10.0 

.073 

-7 

12 

±5% 

10.5 



11.5 







9.1 

3.2 -16.0 

.55 



10.5 

.076 

-8 

13 

15% 

9.5 



13.0 







9,9 

3.0 -15.0 

.60 



11.5 

.079 

-9 

15 

±5% 

8.5 



16.0 







11.0 

2.6 -13.0 

.70 



13.0 

.082 

-10 

16 

±5% 

7.8 



17.0 

700 





12.0 

2.5 -12.5 

.75 



14.0 

.083 

-11 

18 

±5% 

7.0 



21 

750 





14.0 

2.1 -10.5 

.85 



16.0 ' 

.085 

-12 

29 

15% 

6.2 



25 

750 





15,0 

1.9 - 9.5 

.95 



18.0 

.086 

-13 

22 

±5% 

5.6 



29 

750 





17.0 

1.7 - 8.5 

1.05 



19.0 

.087 

-14 

24 

±5% 

5.2 



33 

750 





18.0 

1.6 - 8.0 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002054. 


C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: TO BE 
IN ACCORDANCE WITH NO 1002213, CUSS I CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: 

(a) ANODE: DUMET PER ND 1015401 

(b) CATHODE: DUMET PER ND 1015401 

(c) THE LEADS SHALL NOT CONTAIN KINKS AND 0ENDS WHOSE 
AMPLITUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER 
A NODE TO NODE DISTANCE OF 1/8 INCH OR LESS. THE 
LEADS SHALL FALL FREELY IN A TUBE WITH AN ID EQUAL 
TO 1-1/2 TIMES THE LEAD DIAMETER AND A MINIMUM TUBE 
LENGTH EQUAL TO THE LEAD LENGTH. SEE FIG. A. 

(d) THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATER¬ 
IAL IN THE AREA 1/16 INCH MAX FROM THE DEVICE BODY TO 
WITHIN 1/8 INCH OF THE LEAD END. FOREIGN MATERIAL 
SHALL MEAN ANY MATERIAL NOT COMMON TO THE LEAD FINISH 
WHICH WOULD REDUCE WELDABILITY AND SOLDERABILITY. THE 
END OF THE DEVICE BODY IS DEFINED AS THE END OF THE 
SLUG ON THE CATHODE END AND THE END OF THE GLASS BODY 
ON THE ANODE END. 

(e) CERTIFICATE OF COMPLIANCE WITH tHIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME, TRADEMARK, OR CODE, THE 
NASA DRAWING NUMBER, (WHICH SHALL CONSIST OF AT LEAST THE 
LAST THREE DI6ITS), DASH NUMBER r AND DATE CODE m 

SHAU “ BE PERMANENTLY AND LEGIBLY MARKED ON THE PART 
PER ND 1002019. THE CATHODE END OF THE PART SHALL BE 
IDENTIFIED WITH A COLOR BAND. MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART AND PACKAGE* « • 

B. ELECTRICAL SPECIFICATION: PER TABLE II - 

(1) ZENER VOLTAGE (V, AT Irr) 

(2) ZENER IMPEDANCE (Z ZT ) 

(3) REVERSE CURRENT (IR) AT 25°C 



PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN 60VERNMENY DRAWINGS SPECIFICATIONS. OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


REQUIREMENTS: (CONTINUED) 


3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

D. SURGE CURRENT: 5 X l ZM (TABLE I), 5 SURGES AT 1 MINUTE IN¬ 
TERVALS OF 8^3M SEC DURATION SUPERIMPOSED ON l n (TABLE II). 

E. tHERMAL RESISTANCE (JUNCTION TO AMBIENT AIR WITH CLIPS 1/2 
INCH FROM BODY OF DIODE IN ST ILL FREE AIR): .375°C/1YIW MAX. 

F. POWER DISSIPATION: 400 MILLIWATTS MAX. DERATE 2.67 MW/°C 
ABOVE 25°C AMBIENT. 

G. PARTS MUST BE CAPABLE OF MEETING A MINIMUM OF 100 MEGOHMS 

prci QTMior rom« j pfww 

r.toWi wntttwMi i iiwmn 141 uuuId 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING 

SCREENING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN * 
FINAL SEAL AND THE 240 HOUR BURN-IN: 

(1) MONITORED VARIA3LE FREQUENCY VIBRATION AT A CONSTANT 
PEAK ACCELERATION OF 20 6 MINIMUM OVER 100-2,000 CPS 
PER MIL-STD-750, METHOD 2056 WITH FORCE APPLIED 
PERPENDICULAR TO THE MAIN AXIS. MONITOR DIIRINft TESTING 
FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY 
CAPABILITY OF 5 n SECONDS. ALSO MONITOR FOR SIGNIFICANT 
ELECTRICAL PARAMETER CHANGES. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C. 
PROCEDURE III WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10" 8 CC-AWSEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 


B. 


C 


D 


E. 

F. 


BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOL¬ 
LOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 100°C ± 5°C. 

(2) POWER DISSIPATION: 100 ± 10 MILLIWATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

(3) MOUNTING: BY CLIPS 1/2 ± 1/16 INCH FROM DIODE BODY. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE AT I ZT . 

(2) ZENER IMPEDANCE AT 1^. 


(3) REVERSE LEAKAGE CURRENT AT 25®C. 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 

BURN-IN SHALL NOT BE ACCEPTABLE. - 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: ±3% OF INITIAL VALUE. 

(b) ZENER IMPEDANCE: ±15$ OF INITIAL VALUE. 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL 
VALUE OR 1 jiA WHICHEVER IS GREATER. 

INSPECTION OF SEMICONDUCTORS: PER ND 1002220. 

A CERTIFICATE OF COMPLIANCE FOR THESE INSPECTION 
REQUIREMENTS SHALL BE INCLUDED FOR EACH 
SHIPMENT. 
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UM RATINGS AT AMBIENT TEMPERATURE 25°C 1 
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POWER 

JUNCTION 
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DASH 

CURRENT 

DISSIPATION 

TEMPERATURE 
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(P) 
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(FOR REF ONLY) 
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1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE 
BASED ON A DC CURRENT FLOW THRU THE DIODE IN SUCH A 
DIRECTION THAT THE CATHODE IS POSITIVE WITH RESPECT 
TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 
CYCLE AC CURRENT ON THE DC TEST CURRENT. THE MAGNITUDE 
OF THE AC CURRENT SHALL BE 10% OF THE DC LEVEL. 

(7 - E(AC) , 

<Z * * I(ACr 

3. VOLTAGE nEouLATiOH IS DETERmInED BY KuTinG THE VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SCO (MINIMUM) At 10% l zM , THEN 
INCREASING CURRENT TO 90% I M AND NOTING VALUE OF 
BREAKDOWN VOLTAGE AFTER 90 SECONDS (MINIMUM), THE 
DIFFERENCE IN MEASURED VOLTAGE IS4 V 2 , DURING THIS TEST 

THE DIODE SHALL BE SUSPENDED BY ITS LEADS A MINIMUM OF 
, 1/2 INCH FROM THE BODY OF THE DIODE IN A STILL AIR 
AMBIENT OF 2S°C. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002057 UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215 CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE: 676 OHMS AT 25°C. 

(2) TOLERANCE: ±.5j!. 

B. MECHANICAL REQUIREMENTS: 

(1) LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 
STRANDED NO. 34 AWG WIRE PER MIL-W-16878. A CERTIFICATE 

OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. LEAD MATERIAL 
SHALL BE READILY SOLOERABLE. 

(2) MARKING: THE MANUFACTURER'S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, AND DATE CODE, SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER NO 1002019 OR ON A TAB AFFIXED TO 
LEADS. THE MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART, 

(3) PART SHALL BE FURNISHED WITH ADHESIVE BACKING. 


3. DESIGN: 

A. ELEMENT: NON-INDUCTIVE NICKEL-IRON ALLOY WINDING. 

B. COVER MATERIAL: MYLAR. 

C. DIELECTRIC STRENGTH: 500 VOLTS RMS FOR 1 MINUTE MINIMUM. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 VOLTS DC. 

E. OPERATING TEMPERATURE RANGE: -200°C TO ♦160°C. 

F. TIME CONSTANT: 

(1) 0.2 SECONDS MEASURED IN AGITATED LIQUID. 

(2) 0.5 SECONDS MEASURED MOUNTED ON ALUMINUM SURFACE. 

G. RESISTANCE! PER TABLE I. 

(1) TOLERANCE: -200°C TO -80°C ± 2%, -80 # C TO 0°C i 1 %, 

0°C TO ♦100 # C ± .5J5, ♦100°C TO ♦160°C ± 1.5%. 

4. APPLICATION INFORMATION: 

A. THIS F&RT MUST BE POTTED IN PLACE 
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MOTICt — WHIN eOVEft 1MEMT OMWINM. SPCCIFICATIONS. OR OTHER OATA 
ARE OREO FOR AMT FURFOtE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED SOVERNNENT FROCURENENT OPERATION. THE UNITED STATES 60VERN- 
HINT THEREDT INCURS NO RESFONSIRILITT NOR ANT ODLIOATION WHATSOEVER: 
ANO THE FACT THAT THE SOVERNNENT NAT HAVE FORMULATED. FURNISHED. OR 
IN ANT WAT SUFFLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE RECARDEO RT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSINE THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION TNAT HAY IN AMT WAT DC RELATES THERETO. 
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INITIAL RELEASE CLASS A 
PER TDRR 


2 SO/ P* 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002057 UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215 CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: ' 

A. ELECTRICAL REQUIREMENTS: ' 

(1) RESISTANCE: 676 OHMS AT 25°C. 

(2) TOLERANCE: ±.5%. 

B. MECHANICAL REQUIREMENTS: 

(1) LEADS: UNITS SHALL BE SUPPLIED WITH TEFLON INSULATED 

STRANDED NO. 34 AWG WIRE PER MIL-W-16878. A CERTIFICATE ! 

OF COMPLIANCE SHALL ACCOMPANY EACH SHIPMENT. LEAD MATERIAL 
SHALL BE READILY SOLOERABLE. 

(2) MARKING: THE MANUFACTURER’S NAME OR SYMBOL, THE NASA 
DRAWING NUMBER, AND DATE CODE, SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER ND 1002019 OR ON A TAG AFFIXED TO 
LEADS. tHE MANUFACTURER’S PART OR TYPE NUMBER MAY APPEAR ON THE PART, 

(3) PART SHALL BE FURNISHED WITH ADHESIVE BACKING. " 

3. DESIGN: 

A. ELEMENT: NON-INDUCTIVE NICKEL-1 RON ALLOY WINDING. 

B. COVER MATERIAL: MYLAR. 

C. DIELECTRIC STRENGTH: 500 VOLTS RMS FOR 1 MINUTE MINIMUM. 

D. INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 VOLTS DC. 

E. OPERATING TEMPERATURE RANGE: -200°C TO *160°C. 

F. TIME CONSTANT: 

(1) 0.2 SECONDS MEASURED IN AGITATED LIQUID. 

(2) 0.5 SECONDS MEASURED MOUNTED ON ALUMINUM SURFACE. 

G. RESISTANCE! PER TA8LE I. 

(1) TOLERANCE: -200*C TO -80°C ± 2*, ~80°C TO 0 # C ± 1 %, 

0 # C TO *100*0 ± .5*, *100*0 TO *160*C ± 1.5*. 

4. APPLICATION INFORMATION: 

A. THIS FART MUST BE POTTED IN PLACE 
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IN6S. SPECIFICATIONS. OR OTHER DATA 
IAN IN (CONNECTION WITH A DEFINITELY 
OPERATION. THE UNITED STATES GOVERN- 
riZ-"ESPONSIRILITY NOR ANT ORLIGATION WHATSOEVER 
F * CT TH * T ™ f GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
* UMLI€0 ™* **»*> DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
*** *'*iU*^2* W'MION TO MANUFACTURE. USE. OR SELL AMY 

PATENTEO INVENTION THAT MAY IN ANY WAV RE RELATEO THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER ND 
1002215, CLASS I, CODE 7. 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL BERYLLIUM COPPER PER QQ-C-533 ALLOY 172 HEAT TREATED PER MIL-H 
7199, MINIMUM ROCKWELL 59-30N SCALE (BEFORE MANUFACTURING). 

B. FINISH: .000050 MINIMUM GOLD PLATE PER MIL-G-452U4 fYPE II OVER 

.0002 MIN THICKNESS NICKEL PER QQ-N-290, V 

C. WITHDRAWAL: 2 02. MINIMUM, 10 0Z. MAXIMUM. USING A TEST BLADE 0201 
THICK AND .061 WIDE, MADE OF CARBIDE -GRADE 55A WITH A ^/SURFACE FINISH. 0199 

D. DIMENSION C MUST BE GREATER THAN DIMENSION D BY NOT LESS THAN .001 AND NOT MORE THAN .003 

3. APPLICATION DATA: 

TO BE USED WITH ALUMINUM GROUNDING SLEEVE PART NUMBER 1008819. 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER ND 
1002215, CLASS t, CODE 7. 
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NOTICE — WHIN GOVERNMENT ORAWINGS. SPECIFICATIONS. OR OTHER DATA 
AM USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
MLATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV BE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER ND 
1002215, CLASS I, CODE 7. 
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2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL BERYLLIUM COPPER PER QQ-C-533 ALLOY 172 HEAT TREATEO PER MIL-H 
7199, MINIMUM ROCKWELL 59-30N SCALE (BEFORE MANUFACTURING). 

B. FINISH: .000050 MINIMUM GOLD PLATE PER MIL-G-45204 TYPE II OVER 
.0002 MIN THICKNESS NICKEL PER QQ-N-290. 


C. WITHDRAWAL: 2 0Z. MINIMUM, 10 0Z. MAXIMUM. USING A TEST BLADE 


.0201 


THICK AND .061 WIDE, MADE OF CARBIDE -GRADE 55A WITH A 2/SURFACE FINISH. 
.059 V 
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D. DIMENSION C MUST BE GREATER THAN DIMENSION D BY NOT LESS THAN .001 AND NOT MORE THAN .003 


3. APPLICATION DATA: 

TO BE USED WITH ALUMINUM GROUNDING SLEEVE PART NUMBER 1008819. 
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NOTICE — WHEN GOVtRNNINT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREGV INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 10154-04, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER ND 
1002215, CLASS I, CODE 7. 
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A. MATERIAL BERYLLIUM COPPER PER QQ-C-533 ALLOY 172 HEAT TREATED PER MIL-H 
7199, MINIMUM ROCKWELL 59-30N SCALE (BEFORE MANUFACTURING). 

B. FINISH: .000050 MINIMUM GOLD PLATE PER MIL-G-45204 TYPE II OVER 
.0002 MIN THICKNESS NICKEL PER QQ-N-290. 

C. WITHDRAWAL: 2 02. MINIMUM, 10 0Z. MAXIMUM. USING A TEST BLADE -JgJ 
THICK AND .001 WIDE, MADE OF CARBIDE -GRADE 55A WITH A 2V SURFACE FINISH. 
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INS ANT RIRHTS OR AIRNISSION TO MANUFACTURE. USI. OR SILL ANT 
RATtNTCR INVINTION THAT NAT IN ANT WAT M RELATED THIRITO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CB0 AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV ceq . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h pEl 

(4) BASE SATURATION VOLTAGE, V BE(SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE (saT) at >C = “150 MA. 


3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): 200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT ♦25°C CASE TEMPERATURE: 

(8 JC ): 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

486°C/WATT. 


2.0 WATTS. THERMAL RESISTANCE 


THERMAL RESISTANCE (B JA ): 


B. 


4. SPECIAL 100? CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION*AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION PER 
MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y-) 
ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, 

METHOD 112, TEST CONDITION C, PROCEDURE III 
WITH 6R0SS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X lO^CC-ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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DATS I APPROVAL 


initial 

CA-ftSS ft PE-g Tbgg 

RFViSFD PERTORR 23271 \UMlf 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 

FOLLOWING CONDITIONS: . 

( 1 ) AMBIENT TEMPERATURE = +150 c 

(2) V CE = 80* OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN 100% OR 10 NANOAMPERES, WHICHEVER IS GREATER 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = *25° ± 5°C. 

(2) COLLECTOR VOLTAGE, Vqe = -17 VOLTS DC. 

(3) POWER DISSIPATION: 300 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LVq E0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT - 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V C e(SAT) AT *C s " 15 ° 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h F £i 

F. BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 

BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20* IN h FE OR HAVING INCREASED MORE THAN 

10 NA IN IQ B 0 SHALL NOT BE ACCEPTABLE. 
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TABLE I 


MANUFACTURER'S ABSOLUTE MAXIMUM RATINGS T c = *25°C 


DASH 

NUMBER 

COLLECTOR 

VOLTAGE 

(Vcbo) 

COLLECTOR 

VOLTAGE 

< v cer) 

(r be^ioq ) 

EMITTER 
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(Vebo> 

COLLECTOR 

VOLTAGE 

(VcE0> 

COLLECTOR 

POWER 

DISSIPATION 

V DC 

Vdc 

V DC 

Vdc 
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-60 

-60 

-5 

-60 

2.0 



-2 

SHALL BE A MATCHED PAIR OF 1008823-1 WITH THE 
ADDITION THAT h EE iSHALL BE MATCHED INITIALLY 
(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER h FC UNIT 


TABLE II 


| ELECTRICAL CHARACTERISTICS AT T r = +25°C (UNLESS OTHERWISE SPECIFIED) 

/ 

NOTES: 

1, PULSE MEASUREMENT: PULSE LENGTH * 300 
■P.SEC, DUTY CYCLE < ZY. 

DASH 

NUMBER 

PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITSI 

MIN 

MAX 

UNITS 

-1 

COLLECTOR CUTOFF CURRENT 

1 E =0 t Vqb= -50 VDC 

>CB0i 

— 

20 

NA 

COLLECTOR CUTOFF CURRENT 

l E =°, V cb =-50VDC t c =ioo°c 

*CB02 

— 

8 

** 

COLLECTOR CUTOFF CURRENT 

l E =0, V cb =-30 V, T c =+150°C 

*0803 

— 

10 

(iA 

COLLECTOR EMITTER SWITCHBACK VOLTAGE 

l c =-10 mA, I b =0 (NOTE 1) 

LV CE0 

-60 

— 

VDC 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

l c =-10 mA, R BE <10Q (NOTE 1) 

lv CER 

-60 

— 

VDC 

STATIC FORWARD CURRENT TRANSFER RATIO 






Iq=- 5 mA, V C E=-10 V (NOTE 1) 

h FE2 

75 

125 

- , 



1 




BASE SATURATION VOLTAGE 

| c =-150 mA, 1 B —“15 mA(N0TE 1) 

V BE(SAT)' 

— 

-1.3 

VDC 


COLLECTOR SATURATION VOLTAGE 

1q=- 150 mA, 1 B =-15 mA(N0TE 1) 

V CE(SAT) 
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VDC 

' 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO 

1 c =-50 mA, Vce=-20V, f=100 MC 

h FE 

2.0 

— 
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REVISIONS 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 

FOLLOWING CONDITIONS: , 

(1) AMBIENT TEMPERATURE = +150 C 

(2) V CE s 80# OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORETHAN 100% OR 10NANOAMPERES, WHICHEVER IS GREATER 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, Vqe s -17 VOLTS DC. 

(3) POWER DISSIPATION: 300 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT T c = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V CE (SAT) AT •c = "150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hpE-j 

F. BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 

BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20# IN hp E OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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ELECTRICAL CHARACTERISTICS AT T n = *25°C (UNLESS OTHERWISE SPECIFIED) 


PARAMETER 

CONDITION 

SYMBOL 

SPECIFICATION LIMITSl 

MIN 

MAX 

UNITS 

COLLECTOR CUTOFF CURRENT 

l E =0, Vcb=-50VDC 

>CB0<| 

— 

20 

NA 

COLLECTOR CUTOFF CURRENT 

l E =°, Vq B =-50VDC T c =100°C 

•CB02 

— 

8 

V-* 

COLLECTOR CUTOFF CURRENT 

l E =0, V cb =-30 V, Tq=*150°C 

'CB 03 

— 

10 

H* 

COLLECTOR EMITTER SWITCHBACK VOLTAGE 

l c =-10 nA, 1 B =0 (NOTE 1) 

lv C eo 

-60 

— 

VDC 

COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 

l c =-10 mA, R BE <10Q (NOTE 1) 

lv CER 

-60 

— 

VDC 

STATIC FORWARD CURRENT TRANSFER RATIO 






l c =-5 mA, V CE =-10 V (NOTE 1) 

h FE 
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BASE SATURATION VOLTAGE 

l c =-150 mA, I b =-15 mA(N0TE 1) 

v be(sat)' 
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COLLECTOR SATURATION VOLTAGE 

l c =-150 mA, I b =-15 mA(N0TE 1) 

V CE(SAT) 
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VDC 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO 

1 C =-50 mA, V CE =-20V, f=100 MC 

h FE 
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OUTPUT CAPACITANCE 

1 E =0, V CB =-10 V, f=140 kc 
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MlATIR ROVIRRNINT PROCURIMIRI OPIRATION TMF UNITCD STATIC 60VIRN- 
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NOT TO 01 RISANDCD NY INFIICATION OR OTNIRWISI *S IN ANY MANNIN 
LICINSINC TNI NOLOIR ON ANY OTNIR FINSON ON CONFORATION. ON CONVIY. 
INN ANT NINNTS ON FINNISSION TO NANUFACTUM. USI. ON SILL ANT 
FATINTIO INVINTION THAT NAY IN ANY WAV M RILATID TMIRITO. 


REQUIREMENTS: 


1 . 


B. 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2 

UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


C. 


D. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
. ACCOMPANY EACH SHIPMENT. 

ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CB0 AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV CEQ . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h e 


B. 


TE 


(4) BASE SATURATION VOLTAGE, V BE ( SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE(SAT ) AT l c = -150 MA. 


3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65° TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (T.): 200°C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT *25°C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(8 JC ): 87°C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

486°C/WATT. 


THERMAL RESISTANCE (B JA >: 


B. 


4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y-, ORIENTATION PER 
MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE 
ORIENTATION. 

(2) HERMETIC SEAL PER MIL-STD-202, 

METHOD 112, TEST CONDITION C, PROCEDURE III 
WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10~ 8 CC-ATM/SEC OR GREATER SHALL 
CONSTITUTE A FAILURE. 
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ND 1002034 FOR THIS DRAWING. 
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I NR ANT RIRHTS OR PIRMISSION TO MANUTACTURI. USI. OR SILL AMT 
RATINTID INVINTIOM THAT MAY IN ANY WAV Rl RILATIO TNIRITO. 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR *8 HOURS AT THE 
FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE = + l50C 

(2) V CB = 60% OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND FOLLOWING THIS SCREEN 
SHALL NOT CHANGE MORE THAN 100% OR 10 NANOAMPERES, WHICHEVER IS GREATER 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, V C £ = -17 VOLTS DC. 

(3) POWER DISSIPATION: 300 MILLIWATTS ±10 PERCENT. 

E. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT Tq = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT l c = -150 MA. 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h E Ei 

F. BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 

BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20* IN hp E OR HAVING INCREASED MORE THAN 

10 NA IN l CB0 SHALL NOT BE ACCEPTABLE. 
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SHALL BE A MATCHED PAIR OF 1008823-1 WITH THE 
ADDITION THAT h FE SHALL BE MATCHED INITIALLY 
(AS RECEIVED BY THE USER) TO WITHIN 10% OF THE 
LOWER hpg UNIT 


_ TABLE II _;_ 

ELECTRICAL CHARACTERISTICS AT T r = *25°C (UNLESS OTHERWISE SPECIFIED) 


DASH 

NUMBER 

-1 


PARAMETER CONDITION SYMB 
COLLECTOR CUTOFF CURRENT l E =0, V C b=- 50VDC ICBO-j 
COLLECTOR CUTOFF CURRENT 17=0, Vcb=~ 50 v DC T C =100°C l C B02 
COLLECTOR CUTOFF CURRENT l E =0, V CB =-30 V, T C =*150°C Iq B o 3 
COLLECTOR EMITTER SWITCHBACK VOLTAGE Iq=- 10 mA, I B =0 (NOTE 1) LV CE0 
COLLECTOR TO EMITTER BREAKDOWN VOLTAGE l c =-10 mA, R BE <10Q (NOTE 1) LV CE r 

STATIC FORWARD CURRENT TRANSFER RATIO Iq =-5 mA, V CE =-10 V (NOTE 1) h FE 
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NOTES: 

1.*PULSE MEASUREMENT: PULSE LENGTH = 300 
•jiSEC, DUTY CYCLE <2% 


BASE SATURATION VOLTAGE 

COLLECTOR SATURATION VOLTAGE 

SMALL-SIGNAL, SHORT CIRCUIT FORWARD 
CURRENT TRANSFER RATIO_ 


OUTPUT CAPACITANCE 
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MOTICI — WMtM •OVtRHMCMT DRAWINCS. RFC CIFICATIONt. OH ©TH«A OAT* 
AM UMO TM ANT RURFOSI OTNIK THAN IN tONMICTION WITH A DCFINITCLV 
MLATAO OOVtAMMIMT FROCURCMINT OFfRATIOM. TNI UNITCO STATKR ©OVCRN. 
■(NT TNCMOT INCURS NO RISFONSIBILITV NO* ANT OBLIGATION WMATSOCVCR. 
AND TNI FACT THAT TNC SOVIRNNCNT NAT NAVt FOR«ULAT|N. F1MNIISHCD. ON 
IN ANT WAT SUFFIICD TNC SAID DRAWINCS. SFCCIFICAT4WNS ON OTNCR DATA IS 
NOT TO M RCSAROCO NT INFLICATION OR OTNCNWISt AS IN ANT HANNCN 
tICCNSINS TNC MOLOCR ON ANT OTNCR FCNSON OR CORFONATION. ON CONVCT. 
INN ANT NINNTS ON RCNNISSION TO NANUFACTUM. USC. ON BILL ANT 
RATCNTCN INVCNTION TNAT NAT IN ANT OAT DC NCLATCO TNCNCTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002051, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, WHICH SHALL CONSIST OF 
AT LEAST THE LAST THREE DIGITS AND THE SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEAD DATA: K0VAR, WITH GOLD PLATING PER ND 1015402. 

A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT l CB0 AT 100°C. 

(2) SWITCHBACK VOLTAGE, LV CEQ . 

(3) STATIC FORWARD CURRENT TRANSFER RATIO, h FEl 

(4) BASE SATURATION VOLTAGE, V BE(SAT ). 

(5) COLLECTOR SATURATION VOLTAGE, V CE ( SAT ) AT l c = -150 MA. 

3. DESIGN: 

A. STORAGE TEMPERATURE (Tstg): -65® TO ♦200°C. 

B. JUNCTION OPERATING TEMPERATURE (Tj): 200®C MAXIMUM. 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

E. POWER DISSIPATION: 

(1) AT *25®C CASE TEMPERATURE: 2.0 WATTS. THERMAL RESISTANCE 
(0 JC ): 87®C/WATT. 

(2) AT ♦25°C AMBIENT TEMPERATURE: 360 MILLIWATTS. 

THERMAL RESISTANCE (0 JA )t 486®C/WATT. 

4. SPECIAL 100% CONDITIONING BY SUPPLIER: 

A. X-RAY ALL PARTS FOR .003 INCH MINIMUM CLEARANCE BETWEEN CAP AND 
INTERNAL LEADS INCLUDING POSTS. 

B. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN: 

(1) ACCELERATION AT 20,000 G MINIMUM IN THE Y 1 ORIENTATION PER 

MIL-STD 750 METHOD 2006 OR IMPACT SHOCK AT 28K G MINIMUM IN THE Y 1 
ORIENTATION. ,-1- 

(2) HERMETIC SEAL PER MIL-STD-202,__ 

METHOD 112, TEST CONDITION C, PROCEDURE III 

WITH GROSS LEAK PER TEST CONDITION A. A LEAK 

RATE OF 1 X 1O“ 0 CC-ATM/SEC OR GREATER SHALL - 

CONSTITUTE A FAILURE. - 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON - - 

ND 1002034 FOR THIS DRAWING. - 
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ANO TNI FACT TNAT TNI ROVIRNNINT NAY NAVI PONMUUTtO. FURNISNIO OR 
IN ANT WAT SUPFLIIO TNI SAIO ORAWINOS. IPIC.FICATIONI OR OTMIN DATA IS 
NOT TO M RISAROIO ST INFLICATION OR OTNIRWISI AS IN ANT NANNIR 
licinsin"thi noloi« OR ANT OTNIR FIRSON OR CORPORATION^OR convit. 
INO ANT RICNTS OR PIRNISSION TO MANUFACTURE USI. OR SILL ANT 
PATtNTIO INVINTION TNAT NAT IN ANT WAT M RILATIO TNIRITO. 


REQUIREMENTS: (CONTINUED) 

C. REVERSE BIAS HIGH TEMPERATURE STORAGE FOR 48 HOURS AT THE 

FOLLOWING CONDITIONS: Q 

(1) AMBIENT TEMPERATURE = +150 C 

(2) V CE = 80% OF MAX PART RATING. 

(3) l CES AT -40V AND l EB0 AT -4V MEASURED PRIOR TO AND 

FOLLOWING THIS SCREEN SHALL NOT CHANGE MORE THAN 10 NA. 

D. BURN-IN: PARTS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITION: 

(1) AMBIENT TEMPERATURE, T A = +25° ± 5°C. 

(2) COLLECTOR VOLTAGE, Vqe = -IT VOLTS DC. 

(3) POWER DISSIPATION: 300 MILLIWATTS ±10 PERCENT. 

E THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) SWITCHBACK VOLTAGE, LV CE0 

(2) COLLECTOR CUTOFF CURRENT, l CBOl AT Tq = 25°C 

(3) COLLECTOR SATURATION VOLTAGE, Vqe(SAT) AT 'c = -15 ° MA * 

( 4 ) STATIC FORWARD CURRENT TRANSFER RATIO, hpE! 


F. BURN-IN DATE SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 
BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION 
OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL TEST READING, 

THE FINAL READING AND THE PERCENT OR ABSOLUTE CHANGE BETWEEN 
THE FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL 
ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 20% IN hp E OR HAVING INCREASED MORE THAN 

10 NA IN Iq3q SHALL NOT BE ACCEPTABLE. 
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CONDITION 


IE=°. Vcb=-50VDC 


l E =0, V cb =-50VDC t c =ioo°c 


E = 0 , V cb =-30 V, T c =-150°c 


c =-10 mA, l B =0 (NOTE 1) 


II 


SYMBOL 


■CBOi 


CBO 


'CBO 3 


| LV CE0 


MIN I MAX I UNITS 


20 NA 


8 (lA 


10 nA 


=-10 mA, R be <10Q (NOTE 1) |LV CE r 


=-5 mA, V C e=- 10 V (NOTE 1) |h FE2 



l c =-150 mA, I B =—15 mA(N0TE 1)|V BE ( SAT ) 


*=-150 mA, l B =-15 mA(N0TE 1) Vqe(saT) 


;=-50 mA, V C e=- 20V, f=100 MC h FE 


E=0, V CB =-10 V, f=140 kc 



NOTES: 
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DESCRIPTION 


INITIAL release class a 
PERTDRR 


ZJ Z.CC 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327, 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404. CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 
PER ND 1002215, CLASS I, CODE 7. 

2. INSPECTION AND ACCEPTANCE: 


A. MATERIAL: 

(1) SCREW: 

(2) 0-RING: 

(3) INSERT: 

B. FINISH: 

(1) SCREW: 


STAINLESS STEEL, TYPE 431 PER QQ-S-763. 

HEAT TREAT PER MIL-H-8875, 125,000-145,000 PSI. 
SILICONE RUBBER PER UIL-R-5847, CLASS III, GRADE 80. 
NYLON OR EQUIVALENT. 

PASSIVATE PER MIL-F-14072, FINISH E300. 


3. DESIGN: 

A. INSERT SHALL MEET THE REQUIREMENTS OUTLINED IN MIL-F-18240, 

TYPE B. 

B. 0-RING GROOVE CONFIGURATION MUST GUARNTEE METAL TO METAL CONTACT AND PROVIDE SUFFICIENT 0-RING 

<^FF7F SO THAT SCREW ASSEMBLY SHALL WITHSTAND 30 PSI AIR PRESSURE. T0URQING ACTION SHALL IN NO MAY CHAFE, TEAR OR MUTILATE 0-RING. 


THREAD 

T 


I DASH THREAD B D L G 

I NUMBER T ' _ LENGTH GRIP 

_ MAX | MIN "MAX 1 MIN ~MAX I MIN MAX I MIN 

-001 6-32 UNC-2A .378 .360 .105 .095 .812 .781 .250 .125 

-002 I I T~ .875 .844 ~T T~ 

-003 _ .938 .907 _3 

-004 * if if if i> 1.000 .979 if if 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


APPLICATION DATA 
HOLE DIA. (MAX) 


INSERT 


TORQ-SET— 
RECESS PER 
NAS 1078 


TEFLON 

SHIM 



THD T 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
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MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


SCREW 9 SELF-LOCKING, SEALING 
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SEE REQUIREMENTS mit approval^ 


CODE IDENT NO. SIZE 

80230 Q 
SCALE NONE |wT 


NASA DRAWING NO. 

1008826 


3 



















_ 4 | f ' _3 

MOTICC — fHM (OVINMUI HMIIU. SPCCIFICATIOHS. OM OTNtR OATA 
AM UMO FOB »vt FUBFOEE OtMtt THAN IN CONNECTION WITH A OETINITCLT 
RELATED GOVCBBMENT FBOCWBEMEMT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREAT INCURS NO At SPONSI AlLITT NOR ANT OBLIGATION WHATSOEVER 
AND THE TACT THAT THE GOVtBMMENT NAT HAVE FORMULATED FURNISHED OR 
IN ANT WAT SUPPLIED TN| «A>0 0AAWIN6S. SPECIFICATIONS OR OTHER DATA IS 
NOT TO SE RE •ARDEO AT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVET- 
ING ANT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANT WAT AE RELATED THERETO 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 7. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: HIGH GRADE ALLOY STEEL PER FEDERAL STANDARD 66. 

B. HEAT TREAT: 200,000 PS I MINIMUM TENSILE STRENGTH PER 
MIL-H-6875. 

C. FINISH: NICKEL PLATE .0002/.0004 THICKNESS PER QQ-N-290, 
CLASS 2. 

D. DIMENSIONS TO BE MET AFTER PLATING. 

3. DESIGN: 

A. HEAD MAY BE MACHINED OR FORGED AT MANUFACTURER’S OPTION. 

B. THREADS TO BE FORMED BY ROLLING. 

C. REMOVE ALL BURRS AND SHARP EDGES .005/.015. 

D. ALL SURFACES 42Ej/PER MIL-STD-10. 

E. CONCENTRIC ITY: E50DY AND HEAD WITHIN .006 T. I.R. 

BODY AND SOCKET WITHIN .005 T.I.R. 

F. STANDARD RING GAGE SHALL SE ABLE TO PASS ON TO SHANK. 


DASH 

NUMBER 

_A_ 

MAX 

MIT 

-001 

.650 

.640 

-002 

.755 

.745 

-003 

.932 

.922 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
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NOTICE - «M« tOVUHKt MtWIMI. SPECIFICATIONS. OH OTHER DATA 
AM HMD ro* ART PVirOfl other than in connection WITH A DEFINITELY 
NCLATCD 60VERNWENT PNOCUtEHENT 0 At NAT ION TMt UNITED STATES COVENN- 
■*NT THE RENT INCURS NO RESPONSIBILITY NON ANT ONLICATION WHATSOEVER 
AND THE TACT THAT THE SONSNNNflNT NAT HAVE FONNULATEO FURNISHED OR 
M ANT WAT SUPPLIED The SAID RRAWINCS. SAECIFICATIONS OR OTHER OATA IS 
NOT TO RE RCSAROED RV IWALICATION OR OTHERWISE AS IN ANT WANNER 
LICINSINC THE HOLDER OR ANT OTHER ACRSON OR CORAORATION. OR CONVET- 
mo ANT RISHTS OR MIAISSMN TO NANUFACTURE USE. OR SELL ART 
AATENTEO INVENTION THAT NAT IN ANT WAT BE RELATED THERETO 


X 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

8 . SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 7. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: HIGH GRADE ALLOY STEEL PER FEDERAL STANDARD 66. 

B. HEAT TREAT: 200,000 PSI MINIMUM TENSILE STRENGTH PER 
MlL-H-6875. 

C. FINISH: NICKEL PLATE .0002/.0004 THICKNESS PER QQ-N-290, 
CLASS 2. 

0. DIMENSIONS TO BE MET AFTER PLATING. 

3. DESIGN: 

A. HEAD MAY BE MACHINED OR FORGED AT MANUFACTURER'S OPTION. 

B. THREADS TO BE FORMED BY ROLLING. 

C. REMOVE ALL BURRS AND SHARP EDGES .005/. 015. 

D. ALL SURFACES ^2^/’ PER MIL-STD-10. 

E. CONCENTRIC I TY: N B0DY AND HEAD WITHIN .006 T. I.R. 

BODY AND SOCKET WITHIN .005 T.I.R. 

F. STANDARD RING GAGE SHALL BE ABLE TO PASS ON TO SHANK. 
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NOTICK ~ OWCII ROVERNMSMT DRAWINRR. SPECIFICATIONS. OR OTHER DATA 
AM MID FOR ART PURPOSE OTHER THAR IN CONNECTION WITH A DETIN ITBLT 
RELATE* GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES SOVERN- 
MERT THERCRT INCURS NO RESTONSISUITT NOR ANY ORLIOATION WHATSOEVER 
AM THE TACT THAT THE COVSRNMENT MAT HAVE TORMULATBD. TURNISHEO. OR 
IN AMT WAT AM PPL 110 THE SAIO ORAWINRS. SPf Cl YICATIONS OR OTHER DATA IS 
ROT TO RC RE6ARDC0 DT IMPLICATION OR OTHERWISE AS IN ANT MANNER 
LICE MSI MR THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
WO ANT RIAMTS OR PERMISSION TO MANUTACTURS. USE. OR SELL ANT 
PATENTER INVENTION THAT MAT IN ANT WAT *E RE LATER THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL BE DESIGNED TO MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002047. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER 
ND 1002215 CLASS I, CODE 1. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MINIMUM MARKING: MARK PER ND 1002019 (EXCEPT ACRYLIC 
LACQUER SHALL NOT BE USED AS A PROTECTIVE COATING) WITH THE 
NASA DRAWING NUMBER, MANUFACTURER’S SERIAL NUMBER AND/OR 
LOT CODE NUMBER AND CONNECTION DATA. THE MANUFACTURER’S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

(2) LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER ND 1015401 
EXCEPT NICKEL STRIKE SHALL BE 100 MICRO INCHES MAXIMUM AND 
LEAD DIAMETER SHALL BE 0.016 * .001 DI A. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED 
PER SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED PER 

FIGURE I. 

B. ELECTRICAL REQUIREMENTS: 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE I. 

3. DESIGN: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 

4. CLASS R LIFE EXPECTANCY X, FAMILY IS. IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES. 

(1) HIGH TEMPERATURE: 71°C OPERATING. 

(2) LOW TEMPERATURE: -18°C OPERATING. 

(3) VIBRATION: 10 TO ?000 CPS, 20 G (PER MIL-STD-202, METHOD 
204A, CONDITION D). 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10" 4 MM OF 
MERCURY. 

C. DC UNBALANCE IN PRIMARY: 0 MA MAXIMUM. 

D. RATED POWER LEVEL: 25 MW. 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

49 VOLTS MAXIMUM INSTANTANEOUS. 

F. EXTERNAL CASE SHALL BE "MU METAL" OR EQUIVALENT. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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5*2T'**• «OVi»MI»«MT DDAWINDt. SFtCIFICATIONS. Ott OTHtR DATA 
AM UHt FOD AMT PURPOSf OTMtA THAN IN fcONNCCTION WITH A BCFINITItV 
f * OCU "«"«"T ORCMATIOM. THl UNITIO STATCS 60VCRM- 
MMT TNCRCBY INCURS NO RESPONSIBILITY NOR ANT OBLISATION WHATSOEVER; 

IiJ AT THt *©VtRNMENT NAT NAVE FORMULATED. FURNISHED. OR 
1 S.* N ta*u L -5° ™ B * A,D WAWINBS. SPECIFICATIONS OR OTHER DATA IS 
V 'MUCATIOD OR OTHERWISE AS IN ANT MANNER 
" OL ?*" OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 
INC ANT RICHTS OR PERMISSION TO MANUFACTUM USE OR SELL AMT 
PATENTED INVENTION THAT HAT IN ANY WAT M RELATED THCMT^ 


2C9900I 


REVISIONS 


OOCHIPTIQN 

INITIAL RELEASE CLASS A 
PER TDRR 




TABLE I 

_INSPECTION TESTS 


SEE MIL-T-27A FOR TEST PROnmnerc 



EALING 


DIELECTRIC 

STRENGTH 


ON 

CE 


DC RESISTANCE 
(AT 25°C) 


INDUCTANCE 


DISTORTION 
(AT 1 KC) 

FREQUENCY 

RESPONSE 


POLARITY 
NO LOAD 
VOLTAGE RATIO 


LIQUID AS IND I CATE!). — - 

£*er Y 200 V0LTS < RMS > BETWEEN WINDINGS AND BETWEEN WINDINGS AND 
CASE. 

APPLY 140 VULlS, 2000 CPS TU LEADS bLacK aND GRLLN, SECONDARY— 
[OPEN. _ 

10,000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC MAX.) 

R(BLACK-GREEN)= 10,625 OHMS MAXIMUM, R(BLUE-RED) =125 OHMS 
MAXIMUM. __ 

25 -4 HENRIES * ITH 5 VOLTS, 1000CPS, 0 MADC (BLACK TO 

GREEN j . 


5X MAXIMUM WITH 2000 OHM LOAD AT 25 MW OUTPUT. 

(REFERENCE FREQUENCY 1000 CPS) ± 4 DB FROM 300 CPS TO 20 KC 
E s SHALL BE DETERMINED AT 1 KC WITH AN OUTPUT LOAD BLUE TO RED 

° HMS AT 1 ***» * SOURCE IMPEDANCE OF 200,000 OHMS AND 
0 MADC. Eg SHALL BE HELD CONSTANT OVER THE F REQUENCY RANGE. 

LEADS BLACK AND BLUE SHALL BE OF LIKE POLARITY. 

J'™ 5 i5 L I?’J^L {BUCK T0 GREEN) ’ V(black TO GREEN)/V(BLUE to 
rctnj = H.Hii i 3%. 



4. SPECIAL CONDITIONING BY MANUFACTURER (100K): 

A. REACTOR SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER MIL-STD-202 METHOD 102 EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, +25°C AND +105°C AND EXPOSURE TIME SHALL BE 15 MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE 
THE UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CONDITIONS. AFTER STABILIZATION AT ROOM 
TEMPERATURE UNIT SHALL PASS NORMAL PRODUCTION TESTS. 
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DIMENSIONS ARE IN INCHES 
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MOTICC — WMCN •OVCMMMCMT MAWINWt. MCI* ICATIONS. M OTHER DATA 
AM HMD FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
MLATEO SOVSRNNSNT PROCUREHENT OPERATION THE UNITED STATES 60VERN- 
NENT TMMRY INCURS NO RESPONSIDILITT NOR ANT OOLI6ATION WHATSOEVER. 
AM THE FACT THAT THE SOVERNNENT NAT HAVE FORNULATEO. FURNISMEO OR 
IN ANT WAT SUFPLIEO THE SAID ORAWINSS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE MSAROCO NT IMPLICATION OR OTHERWISE AS IN ANT HANNER 
LICENSINS THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY. 
IM ANT RIOHTS OR PERMISSION TO NANUFACTUM. USE. OR SSLL AMf 
PATENTED INVENTION THAT MAT IN ANT WAT DC RELATED TMCMTO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIRE¬ 
MENTS AS LISTED IN TABLE III WITH REFERENCES TO MIL-T-23648 AND 

ND 1002057. ANY UNIT WILL BE CONSIDERED A FAILURE IF ITS 
ZERO-POWER RESISTANCE CHANGES BY MORE THAN 0.5* AS A RESULT 
OF HAVING BEEN SUBJECTED TO ANY OF THE ENVIRONMENTAL TESTS 
SPECIFIED. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER ND 
1002215, CLASS 1, CODE 2. UNIT PACKAGES SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, 
SERIAL NUMBER, DATE OF MANUFACTURE AND THE NASA PART NUMBER 
AND DASH NUMBER. 


2. ACCEPTANCE AND INSPECTION (100*): 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: COPPER AWG 26 7/34 STRANDS, TEFLON INSU 
LATED PER MIL-W-16878 TYPE E. TEFLON INSULATION TO BE 
.0625 MAX FROM RESISTOR BODY. 

(2) PROTECTIVE VARNISH: MOISTURE AND FUNGUS PROOF VARNISH 
PER MIL-V-173. 

(3) MATERIAL AND FINISH CERTIFICATION: LEAD MATERIAL AND 
RESISTOR MOISTURE PROOF VARNISH COMPLIANCE SHALL BE 
CERTIFIED WITH EACH SHIPMENT. 

(4) MARKING: PARTS SHALL BE MARKED WITH A SERIAL NUMBER. 
SERIALIZATION MAY BE ACCOMPLISHED BY TAGGING LEADS. 

B. ELECTRICAL CHARACTERISTICS (AT 25°± 002°C): 

(1) ZERO-POWER RESISTANCE VALUE: TABLE I 


3. DESIGN: 

A. DISSIPATION CONSTANT: SEE TABLE I FOR THE AMOUNT OF POWER 
WHICH WILL RAISE THE THERMISTOR ONE DEGREE CENTIGRADE ABOVE 


B 


C, 

D. 
E 


AMBI ENT 

TIME CONSTANT: SEE TABLE I FOR THE TIME REQUIRED FOR THE 
THERMISTOR TO REACH 63* OF THE TEMPERATURE CHANGE FOR CERTAIN 
CHANGE IN AMBIENT TEMPERATURE. THE THERMISTOR WILL REACH 98* 
OF TEMPERATURE CHANGE IN APPROX 5 TIMES THE CONSTANT LISTED. 
STORAGE LIFE: 1 YEAR MINIMUM AT ROOM TEMPERATURE AND HUMIDITY 
WHEN STORED IN UNOPENED CONTAINERS. 

CONSTRUCTION: RESISTIVE WAFER MATERIAL WITH LEADS SOLDERED IN 


PLACE. 

ENVIRONMENTAL: 


CAPABLE OF OPERATION OVER THE 


AMBIENT TEMPERATURE RANGE OF -55°C TO ♦105°C. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS. SRECIFICATIONS. OR OTHER DATA 
AIRE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN- 

Sent thererv incurs mo responsibility nor any obligation whatsoever. 

AMD THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATEO. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATIONS OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT NAY IN ANY WAY BE RELATEO THERETO. 


_'_ REVISIONS 

SYM __ POCmPTION 

- INITIAL RELEASE CLASS A , , _. _ 
PER TDRR Z ? S A 3 


OAT* I APPROVAL 


REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING: 

A. TEMPERATURE CYCLING: RESISTORS SHALL BE TESTED PER MIL-STD- 
202, METHOD 102, CONDITION C EXCEPT TEMPERATURE EXTREMES OF 
-55°C AND ♦105°C. RESISTANCE, ONE HOUR AFTER TESTING, SHALL 
NOT VARY MORE THAN ± Mi FROM THE INITIAL MEASUREMENT. THERE 
SHALL BE NO MECHANICAL DAMAGE. 

B. BURN-IN: RESISTORS SHALL BE BURNED IN NON-OPERATING AT 50°C 
FOR 100 HOURS. RESISTANCE, ONE HOUR AFTER TESTING SHALL NOT 
VARY MORE THAN ± Mi FROM THE INITIAL MEASUREMENT. THERE 
SHALL BE NO MECHANICAL DAMAGE. 

C. FOLLOWING BURN-IN. THE ZERO-POWER RESISTANCE OF EACH UNIT 
SHALL BE MEASURED AT THREE (3) TEMPERATURES; 0* ± 0.O2°C, 

25° ± O.ofc, AND 50° ± 0.02C. THE RESISTANCE MEASURED AT 
THESE TEMPERATURES SHALL BE SUPPLIED FOR EACH UNIT. A 
CERTIFICATE OF COMPLIANCE TO THE REQUIREMENTS OF PARA. 4A 
AND 4B ABOVE SHALL ALSO BE SUPPLIED WITH EACH LOT SHIPPED. 
BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT AND SHALL 
BE PRESENTED IN SUCH A MANNER AS TO INDICATE THE INITIAL 
TEST READING AND THE FINAL TEST READING. THE TEST DATA 
SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. 


5. VENDOR SUPPLIED INFORMATION: 

A. THE FOLLOWING DATA AND INFORMATION TO BE SUPPLIED WITH EACH 
SHIPMENT UNLESS OTHERWISE SPECIFIED. ALL DATA SUPPLIED WILL 
REFERENCE THE UNIT PART NUMBER, APPLICABLE DASH NUMBER, AND 
APPLICABLE PURCHASE ORDER NUMBER. 

(1) A CERTIFICATE OF COMPLIANCE COVERING REQUIREMENTS OF 
PARA 2.A(3) AND 4.C. OF THIS SPECIFICATION AND PARA 
3.3.3 OF ND 1015404. 

(2) TEST DATA AS REQUIRED BY PARA 4.C OF THIS SPECIFICATION. 


TABLE I 


ZERO-POWER RESISTANCE IN OHMS 


NUMBER h 5#±0 - 02 ° C °* ±0 - O2f)c 


-001 5,000±1% 117,700±3£ 1,630±3% 



TIME 

CONSTANT 

SECONDS 

MAX 


I MENS IONS 


B 

MAX 

C 

NOM 

.28 

.20 


THE PART NUMBER IS THE DRAWING NUMBER PLUS 
THE APPLICABLE DASH NUMBER. 
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NOTICC — WHIN GOVCGNWENT OIUWINGG. SPECIFICATIONS. OR OTHER OATA 
ARE USED FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVERN¬ 
MENT THEREDY INCURS NO RESPONSIDlLITV NOR ANY OBLIGATION WHATSOEVER: 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED. OR 
IN ANY WAV SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGAROSO RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 

licensing the holder or any other person or corporation, or convey¬ 
ing ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT NAY IN ANY WAY RE RELATED THERETO. 
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TABLE II 


EXAMINATION OR TEST 

REQUIREMENT PARAGRAPHS 

GENERAL QUALIFICATION 
REQUIREMENTS 

PARA. 3.2 THRU 3.9.2 OF ND 1002057 

GROUP 1 (ALL SAMPLES) 

VISUAL A MECHANICAL 

PARA 4.2.1 OF ND 1002057 

iERO-POWER RESISTANCE 

PARA 4.5.2 OF MIL-T-23648 EXCEPT MEASURE AT 25°C, ♦50°C A 0°C 

DISSIPATION CONSTANT 

PARA 4.5.4 OF MIL-T-23648 

THERMAL TIME CONSTANT 

PARA 4.5.5 OF MIL-T-23648 

MAXIMUM POWER RATING 

PARA 3.3.7 OF MIL-T-23648 EXCEPT MEASURE POWER THAT PRODUCES 

TEMPERATURE RISE OF ♦80°C 

GROUP 11 (1/3 OF SAMPLES) 
CHARACTERISTICS 

TEMPERATURE CYCLING 

PARA 4.5.8 OF MIL-T-23648 (EXCEPT USE TEST CONDITION A OF MIL-STD-202) 

THERMAL STABILITY 

PARA 4.5.6 OF MIL-T-23648 EXCEPT TEMPERATURE IN PARA 4.5.6.2 WILL BE 
♦105*± 2°C 

LOW TEMPERATURE STORAGE 

PARA 4.5.7 OF MIL-T-23648 EXCEPT LOW TEMPERATURE WILL BE -55 ± 3°C 

TERMINAL STRENGTH 

PARA 4.5.10 OF MIL-T-23648 

GROUP 111 (1/3 OF SAMPLES) 
VIBRATION 

PARA 4.2.11 OF ND 1002057 (SEE NOTE 1) 

SHOCK 

PARA 4.2.12 OF ND 1002057 (SEE NOTE 1) 

MOISTURE RESISTANCE 

PARA 4.5.13 DF MIL-T-23648 (SEE NOTE 2) 

GROUP IV (1/3 OF SAMPLES) 
LOAD LIFE 

PARA 4.5.15 OF MIL-T-23648 EXCEPT INITIAL RESISTANCE MAY BE MEASURED 
PRIOR TO START OF LIFE. MAX OPERATING TEMPERATURE IS ♦105°C 

LEAD COMPOSITION 

PARA 4.2.16 OF ND 1002057 


NOTES: 

1 . THE AMOUNT OF POWER TO BE APPLIED WILL BE THAT NECESSARY TO RAISE THE THERMISTOR TEMPERATURE 
TO APPROX. *65°C UNDER NORMAL FREE AIR CONDITIONS. ZERO-POWER RESISTANCE WILL BE MEASURED 
BEFORE AND AFTER TEST PER PARA. 4.5.2. OF MIL-T-23648. 

2. INDICATED STEPS (a), (d), AND (f) REPLACED BY (1), (4), AND (7) RESPECTIVELY. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 3. 

C. PRESERVATION. PACKAGING, PACKING ANO CONTAINER MARKING PER 
NO 1002215 CUSS I, CODE. 4. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: 

(1) COVER: MAGNESIUM ALLOY AZ31B-H24 PER 00-M*44, 

(2) SEAL: BUTYL RUBBER PER AMS-3238. 

B. FINISH: (I) COVER: ANODIZE PER MILM-45202, TYPE I. CLASS C TOUCH UP AS REQUIRED PER NDI002040 , 
USING ?*(ATERIA_ PER MIL—M-3I7I,TYPE 3ZT EXCEPXDO NOT OVERCOAT WITH EPOXY 

C. REMOVE ALL BURRS AND BREAK SHARP ED6ES. 

D. SURFACE ROUGHNESS SHALL BE t2J/ PER MIL-STD-10 UNLESS OTHERWISE SPECIFIED. 

E. VENDOR SHALL SUPPLY CURE DATE OF ELASTOMER 

F. DIMENSIONS MUST BE MET WHEN THE PART IS IN THE RESTRAINED POSITION. ^ 

6. flatness between adjacent .059/.064 holes shall not exceeo .002 
h. paint outside surface in viewing plane a(except seenotein partial viewahA) 

AND CUTSiDE PERIPHERAL SURFACE BETWEEN VIEWING PLANES A ANDB PERND 1002279, 
USING PRIMER 1010992 AND PAINT 1008809-1 

5. DESIGN: ’ . .^.. . .’ 

A. OPERATING TEMPERATURE: +200 F 
6. OPERATING PRESSURE: 0-17 PSI DIFFERENTIAL 

C. MEDIUM SEALED: 90% NITROGEN IOV.hLLIUM 

D. \ACUUM SERVICE: I0“ 6 TORR , 

E. SEALING. WHEN FRCFERLY $ stalled and compressed to the 

PLATE LEVEL (ZERO DEFLECTION OF MATING FLANGES) THE RUBBER * 

SHALL BE CAPABLE OF SEALING AGAINST A LEAKAGE OF IO~ 8 ATM 
CQ SEC/INCH OF SEAL OF DRY NITROGEN AT A PRESSURE 0»Ff ERENTIAL 
OF ONE ATMOSPHERE AT 72®F 
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REQUIREMENTS: 

1 GENERAL: 

* A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBES 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 3. 

C. PRESERVATION. PACKAGING, PACKING AND CONTAINER MARKING PER 
NO 1002215 CLASS I. CODE 4. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: 

(1) COVER: MAGNESIUM ALLOY AZ31B-H24 PER OQ-M-44, 

(2) SEAL: BUTYL RUBBER PER AMS-3238. 

B. FINISH: (I) COVER: ANODIZE PER MILM-45202, TYPE I. CLAW C TOUCH UP AS REOWRED PER NO1002040 
wS.NG ;/T£n.A_ PER MI_-M-3I7I,TYPE3ZT EXCEPT DO NOT OVERCOAT WITH EPOXY 

C. REMOVE ALL BURRS AND BREAK SHARP ED6ES. 

D. SURFACE ROUGHNESS SHALL BE T2y PER MIL-STD-10 UNLESS OTHERWISE SPECIFIED. 

E. VENDOR SHALL SUPPLY CURE DATE OF ELASTOMER 

F. DIMENSIONS MUST BE MET WHEN THE PART IS IN THE RESTRAINED POSITION. 

6. IlATNESS BETWEEN ADJACENT .059/.064 HOLES SHALL NOT EXCEEO .002 
H. PA^NT OuTStDE SURFACE IN VIEWING PLANE A (EXCEPT SEE NOTE IN PARTIAL VIEWA-A) 

AND OUTSIDE PERIPHERAL SURFACE BETWEEN VIEWING PLANES A ANDB PER ND 1002279, 
USING PRIA'ER 1010992 AND PAINT 1008803-1' 

3. DESIGN: - ' ~ ' . •" ■.‘. 

A. OPERATING TEMPERATURE: +200*F 

fi. OPERATING PRESSURE: 0-17 PSI DIFFERENTIAL 

C. v ED!L'M SEALED: 90% NITROGEN IO%hEL!UM 

D. %ACUUM SERVICE*. I0” 6 TORR , 

E. SEALING: WHEN PROPERLY ^STALLED AMD COMPRESSED TO THE ~- 

rUATE t-EV c i_ vUEAC DEFLECTION OF LI AT INC FLANwESy THE RUBBER 
SHALL BE CAPABLE OF SEALING AGAINST A LEAKAGE OF I0” 8 ATM 
CC/SEC/INCH OF SEAL OF DRY WTROGC* AIT A PRESSURE DIFFERENTIAL 
OF ONE ATMOSPHERE AT 72*F s..... 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404. CLASS 2. 

C. PRESERVATION. PACKAGING. PACKING AND CONTAINER MARKIN6 PER 
NO 1002215 CLASS I. CODE 4. 


-this surface to be free of anodize, primer and paint 
after anodizing treat surface per no 1002040 using material 

PER MIL M 3I7I,TYPE H DO NOT EPOXY COAT. 50 HOLES 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: 

(1) COVER: MAGNESIUM ALLOY AZ31B-H24 PER 00M-44, 

(2) SEAL: BUTYL RUBBER PER AMS-3238. 

1. SIMULTANEOUS VULCANIZE AND BOND. RUBBER IS TO BE SECURELY 
BONDED IN THE GROOVE. NO SEPARATION SHALL BE PERMITTED 

b. ANY REPLACEMENT OR REPAIR TO THE SEAL MUST BE APPROVED 
IN ADVANCE BY THE CONTRACTOR. 

B. FINISH: 

(1) COVER *• 

a. ANODIZE PER MIL-M-45202, TYPE 1, CLASS C, USING MATERIAL 
PER M1L-M-3171, TYPE 21, EXCEPT DO NOT OVERCOAT WITH 
EPOXY. 

b. PAINT OUTSIDE SURFACE IN VIEWING PLANE A (EXCEPT SEE 
NOTE IN PARTIAL VIEW A-A) AND OUTSIDE PERIPHERAL SURFACE 
BETWEEN VIEWING PLANES ABB PER NO 1002279. USING 
PRIMER 1010992 AND PAINT 1008809-1. 
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C. REMOVE ALL BURRS AND BREAK SHARP EDGES. 

D SURFACE R0U6HNES5 SHALL BE ^PER MlL-STD-10 UNLESS OTHERWISE 
SPECIFIED. 

E. DIMENSIONS MUST BE MET WHEN THE PART IS IN THE RESTRAINED POSITION. 

F. FLATNESS BETWEEN ADJACENT .05*064 HOLES SHALL NOT EXCEED .002 



8 SEALING SURFACES ARE TO BE FREE OF DEFECTS SUCH AS BLEfcfTSHf3. LAPS Ct/rJ 
CRACKS OR ANY IRREGULARITIES. 9 * 


a LEAK TEST-100 % 

(1) LEAK RATE SHALL NOT EXCEED IX TO” 5 ATM CC/BCC. WREN TESTED 
UNDER THE FOLLOWING CONDITIONS: ' 

a. TEST PRESSURE OF 15 PS IA APPLIED AGAINST THE GASKET SIDE OF 
THE COVER. 

b. FILL COVER WITH 100T. HELIUM. 

X. THE COVEER SHALL BE MOUNTED IN A VACUUM CHAMBER AND THE 
CHAMBER PRESSURE REDUCED TO AND MAINTAINED AT LESS THAM 
2X10" MM HG FOR IS MINUTES PRIOR TO FINAL LEAK RATE TEST. 

4 . COVER IS TO BE RETAINED TO COVER MOUNTING FIXTURE WITH 
ONLY 90 MOUNTING SCREWS WITH ALUMINUM WASHERS UNDER 
THE HEADS AND TORQUED TO 17 TO 19 IN. LBS. MOUNT THE OUTER 

cover Surface flush against a one inch aluminum plate to 
PREVENT EXCESSIVE COVER DEFLECTION DURING TEST. USE ONLY 
THE SIX .289/294 THRU HOLES FOR HOLDING. 

L 7>C FOLLOWING DATA IS TO BE SUPPLIED WITH EACH COVE Pi 

(1) LEAK TEST DATA. --- 

(2) RECORD OF REPLACEMENT OR REPAIR OF SEAL 

(3) CURE DATE OF ELASTOMER. 

J. PIECEMARKING 

PART SHALL BE PERMANENTLY AND LEGIBILY MARKED PER NCM0020I9 
WITH THE FOLLOWING INFORMATION*. 

! (1) CURE DATE OF ELASTOMER BY QUARTER AND YEAR 
(2) NASA PART NUMBER AND REVISION LETTER 
3) SERIAL NO. 


/J.32 
j 13.30 

3.280 I 



3. DESIGN*. - - 

A. OPERATING TEMPERATURE*. +200T 

B. OPERATING PRESSURE*. 0-15 PSI DIFFERENTIAL 

C. MEDIUM SEALED; 90% NITRO 10% HELIUM. 

D. VACUUM SERVICE-* I0* 6 TORR 

E. SEALING: WHEN PRORERLY INSTALLED AND COMPRESSED TO THE 
PLATE LEVEL (ZERO DEFLECTION OF MATING FLANGES) THE RUBBER 
SHALL BE CAPABLE OF SEALING AGAIN5T A LEAD OF 10* 5 ATM CC/^EC/HiCH 
OF SEAL OF DRY NITROGEN AT A PRESSURE DIFFERENTIAL OF ONE 
ATMOSPHERE AT 7 2 0 F. 


Ha- 





IDENTIFICATION MARK- 


.// *JYP -h 

" jJ 



V 


W 


.42 

.44* - 

SPLACeS 



PARTIAL VIEW A“A 


this surface to be free of anooize 

PAINT AND PRIMER. AFTER ANODIZING 
TREAT SURFACE PER NDIQ02 04 0 USING 
MATERIAL PER MIL~M 3171. TYPE TZT DO 
NOT EPOXY COAT G PLACES-f89 THRU HOLES 


‘H'l .// ■ l ~a 

— 11 — J 3 .tn. 4 eei 


_ 

.oos see note as 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON NO 1002034 FOR THIS DRAWING. 


SECTION A-A 


1008834 


nil 
























A'if'J 


BASKET, RETAINED 







































































































I 


* 


\ 


4 


i 


I 

1 

i 

f 

i 

l 


i 

» 



16 


15 


12 


K> 


REQUIREMENTS: 

1. GENERAL: 

a. interpret OM«l« IN ACCORDANCE IITN STANDARDS PRESCRIBED 

BY NIL-O-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
- i* CWT *I*0 IN NO 1015404. CLASS 2. 

C. PRESERVATION. PACKAGING. PACKING AND CONTAINER MARKING PER 
NO 1002215 CUSS I. CODE 4. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: 

(1) COVER: MA6NESIUM ALLOY AZ31B-H24 PER OQ-M-44, 

(2) SEAL: BUTYL RUBBER PER AMS-3238. 

E. SIMULTANEOUS VULCANIZE AND BOND. RUBBER 15 TO BE SECURELY 

_— - BONDED IN THE GROOVE. NO SEPARATION SHALL BE PERMITTED 

- — B. ANY REPLACEMENT OR REPAIR TO THE. ^pai MUST BE APPROVED 
IN ADVANCE BY THE CONTRACTOR. 

B. FINISH; 

COVER: 

a. ANODIZE PER M1L-M-4520Z, TYPE 1, CLASS C, LISINS MATERIAL 

:_ £poxy L '^" 3,71# TYPE St ’ tXCEPT 00 N0T OVERCOAT WITH 

b. PAINT OUTSIDE SURFACE IN VIEWING PLANE A (EXCEPT SEE 
NOTE M PARTIAL VIEW A-A) AND OUTSIDE PERIPHERAL SURFACE 

.. BETWEEN VIEWING PLANES ABB PER ND 1002279. USING 
* -PRIMER 00992 AND PAINT 1008809-1? 


-THIS SURFACE TO BE FREE OF ANOOIZE. PRIMER AND PAINT 
AFTER ANODIZING TREAT SURFACE PER ND 1002040 USING MATERIAL 
PER MIL M 3171,TYPE RT DO NOT EPOKV COAT. 50 MOLES 
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C. REMOVE NO. BURRS AND BREAK SHARP EDGES - 

tt ^PER OIL-STD-R) UNLESS OTHERWISE 

1. DIMENSIONS MUST BE MET WME.fl THE PART IS M THE RESTRAINED POSITION. 

F. FLATNESS BETWEEN ADJACENT '05V.064 HOLES SHALL NOT EXCEED .002 _ _ 
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b. FILL COVER WITH 100% HELIUM. ~ 
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CHAMBER PRESSURE REDUCED TO AND MAINTAINED AJ LESS HUM 
^ 2- X1 0’ MM HG FOR 15 MINUTES PRIOR TO FINAL LEAK RATE TEST 
- COVER IS TO BE RETAINED TO COVER MOUNTING FIXTURE WITH 
— 50 MOUNTING SCREWS WITH ALUMINUM WASHERS UNDER 
-THE HEADS AND TORQUED TO 17 TO 19 IN. LBS. MOUNT THE OUTER 

-cover Surface flush against a one inch aluminum plate to 

PREVENT EXCESSIVE COVER DEFLECTION DURING TEST. USfc ONLY 
THE SIX .289/294 THRU HOLES FOR HOLDING. 

I. THE FOLLOWING DATA IS TO BE SUPPLIED WITH u COVER: 

(1) LEAK TEST DATA. • - 

t2> RECORD OF REPLACEMENT OR REPAIR OF SEAL 
ft) CURE DATE OF ELASTOMER__ 

J. PIECEMARKING - “- 

PART SHALL BE PERMANENTLY AND LEG1BIIY MARKED PER NDM020I9 

- f WITH THE FOLLOWING INFORMATION: •MnwHY 

- j ffj CURE DATE OF ELASTOMER BY QUARTER AND YEAR 

V g HASA PART NUMBER AMD REVISION LETTER 


I SERIAL NO. 


.DESIGN: • .-.- ■ -- 

A. OPERATING TEMPERATURE: +200*F I - ~ 

B. OPERATING PRESSURE*. 0-15 PSI DIFFERENTIAL . 

C. MEDIUM SEALED: 90% NITRO 10% HELIUM. - 

a VACUUM SERVICE-* 10** TORR 

E. SEALING: WHEN PRORERLY INSTALLED AND COMPRESSED TO THE - 

PLATE LEVEL (ZERO DEFLECTION OF MATING FLANGES) THE RUBBER 
4 SHALL BE CAPABLE OF SEALING AGAINST A LEAD OF »*• ATM CCAeC/MCH 

- OP SEAL OF DRY NITROGEN AT A PRESSURE DIFFERENTIAL OF ONE 
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2 . 


INSPECTION AND ACCEPTANCE: ^ 

A. MATERIAL: HIGH GRADE ALLOY STEEL PER ‘FED. STD. NO. 66. 
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REQUIREMENTS: 


GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
■ SPF £1 F1FD IN ND 1002056 EXCEPT AS MOQ1FIEJLBY THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 1. EACH UNIT TO BE SEPARATELY PACKAGED. 


_ REVISIONS 
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INITIAL RELASE a ASS A 
PER TDRR l-iSt*- 

REVISED Pgfr TPfrfr 27361 


OH I CHK I DATS [ APPROVED 


INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS TO BE AS SHOWN. 

B. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE FOLLOWING INFORMATION PER ND 1002019. 

(1) NASA DRAWING NUMBER 

(2) MANUFACTURER'S NAME OR SYMBOL 
(3> MANUFACTURER'S SERIAL NUMBER 

C. LEGENDS: AS SHOWN IN TABLE 1 AND IN FIGURE L CHARACTERS TO 

BE black. COLOR NUMBER 37038, PER FEDERAL ’ c 

STD-595 & SHALL BE OPAQUE WHEN LEGEND IS ENERGIZED. CHARAC¬ 
TERS TO BE 0.125 OVERALL HEIGHT WITH PROPORTIONS PER ND1002122. CHARACTER STROKE WIDTH TO BE 
•022/.O25 INCHES. WORDING TO BE CENTERED ON DISPLAY. 

D. CURRENT DRAIN: ELECTRICAL CURRENT DRAIN PER DISPLAY SHALL 8E PER TABLE 1. 

E. BRIGHTNESS: BACKGROUND BRIGHTNESS WITH LAMPS ENERGIZED 
AT RATED VOLTAGE (±1 VOLT) SHALL BE AS FOLLOWS: 

(1) AVIATION RED: 50 ± 10 FOOT LAMBERTS 
0 AVIATION YELLOW: 50 1 K) FOOT LAMBERTS 

(3) AVIATION WHITE: 50 ± 10 FOOT LAMBERTS ' 

F. LIGHT LEAKAGE: NO LIGHT LEAKAGE FROM LIGHTED TO UNLIGHTED 
LEGENDS OR THROUGH ANY EXTERIOR SURFACE OTHER THAN DISPLAY 
AREA. PAINT SHALL NOT BE CONSIDERED AN ADEQUATE LIGHT SHIELD. 

G. DIELECTRIC STRENGTH: SHALL WITHSTAND 200 ± 25 VRMS 60 CPS 
FOR 5 SECONDS BETWEEN ALL TERMINALS AND CASE, AND BETWEEN 

TERMINALS OF ADJACENT LEGEND SECTIONS, IN ACCORDANCE WITH 
MIL-STD-2Q2, METHOD301,. MAXIMUM ALLOWABLE LEAKAGE SHALL 
BE 2m A. , 

K INSULATION RES I STANCE: 5haw.Be loo MEGOHMS MINIMUM 

WHEN MEASURED IN ACCORDANCE WITH MIL-STD-2Q2, METHOD 302, TEST CONDITION A % 
BETWEEN ALL TERMINALS AND CASE, AND BETWEEN TERMINALS OF AD- 
JACENTiEGEND JSECTIONS. 
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Oft I CHK I DATS I APPROVED 


REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A. MATERIALS: ALL MATERIALS SHALL BE CAPABLE OF MEETING THE 
REQUIREMENTS OF THIS DRAWING AND SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGflSSlNG 

WHEN SUBJECTED TO THE ENVIR01MENTAL CONDITIONS SPECIFIED ON THIS DRAWING. ; 

ID LEGEND FACE PLATE: PLASTIC ACRYLIC PER MIL-P-5425. . j 

(2) CASE: ALUMINUM ALLOY 6061-T6 PER QQ-A-250/11B. 

6) THERMAL CONDUCTIVITY: LAMPS SHALL BE MOUNTED TO CASE 
USING A SUITABLE THERMALLY CONDUCTIVE MATERIAL 

B. FINISHES: 

(1) HOUSING: CHEMICAL FILM ALUMINUM HOUSING PER MIL-C-5541, 

CLASS 3. . j f j 

(2) EXPOSED ACRYLIC SURFACES TO BE COATED WITH EPOXY RESIN SYSTEM PER SCD 1008876 USING CATALYST *30010)0686 COATING TO 

BE SMOOTH & UNIFORM. LEGEND AREA TO BE FINE BLASTED TO SATISIFY REQUIREMENTS 3E 4 3G . . i 

(3) PAINT: PAINT ALL EXTERIOR SURFACES OF LEGEND MODULE EXCEPT LEGAND AREA, AND SURFACE ! ' ] 

INDICATED -Z- WITH LUSTERLESS GREY EPOXY OR ENAMEL, COLOR NUMBER 36231 PER FED-STD-595 ‘ . I 

C. LAMPS: THE NUMBER OF LAMPS PER LEGEND MODULE SHALL BE AS SPECIFIED IN TABLE 1 4 SHALL BE PARALLEL 
WIRED IN EACH LEGENO. THE LAMPS SHALL BE TERMINATED AS SHOWN IN TABLE 1. THE LAMPS SHALL BE 
T-1-3/4 STYLE AND SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF THIS DRAWING. 

- .*!' I 

D. ENERGIZED COLORS: LIGHTED DISPLAY COLORS SHALL BE AS SPECIFIED IN TABLE 1 WHEN ENERGIZED WITH 
RATED VOLTAGE ±1%. COLORS TO CONFORM TO AVIATION COLOR CO-ORDINATES AS SPECIFIED IN MIL-C-25050 

E. UNENERGIZED COLOR: UNLIGHTED DISPLAY COLOR TO BE LOW REFLECTIVE, DIFFUSE, NEUTRAL GREY. 

F. GLOSS: SURFACE GLOSS OF LEGEM) AREA TO BE 5 UNITS OR LESS MO KASURED PER MIL-P-7788 
IN THE UNENERGIZED CONDITION. 

G. CONTRAST: CONTRAST BETVCEN CHARACTERS 4 UNENERGIZED BACKGAOUM) SHALL BE 2 TO 4 UNITS 
WEN MEASURED PER ND1002284. 

H. WIRING AND HARNESS: 

(1) HARNESS WIRE TO BE 24 AWG TEFLON INSULATED PER SCO 2021582. 

INSULATION COLOR TO BE AS SPECIFIED IN TABLE 1 AND SHALL CONFORM TO MIL-STD-104. 

(2) HARNESS LEADS TO BE 36 INCHES LONG. 

(3) ENCAPSULATE WIIE LEADS PER ND 1002236 AT MODULE USING SCO 1012504 AND SCD 1012505, PRIMERS: 

AND SCO 1012503, POLYURETHANE POTTING COMPOUND. 

(4) REINFORCE HARNESS EXIT FROM UNIT WITH PLASTIC (OR ALUM). FERRULE AND ENCAPSULATE. 

J. WEIGHT: FOUR (5) OUNCES MAXIMUM. 

K. ENVIRONMENTAL CAPABILITIES: UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF ND1002056 EXCEPT AS 
MODIFIED BELOW. 

(1) VIBRATION: WITH THE SAMPLES . DE-ENERGIZED, THE VIBRATION TEST SHALL BE PERFORMED AT 15 G'S 
(ZERO TO PEAK) AT FREQUENCIES FROM 5 CPS TO 2000 CPS TO 5 CPS SWEPT AT A LOGARITHMIC RATE 
OF ONE MIN. PER OCTAVE, ONCE IN EACH OF THREE ORTHOGONAL AXES, DOUBLE AMPLITUDE LIMITED TO 
0.12 INCHES. 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN: (CONTINUED) 

(2) SHOCK: THE SAMPLES. DE-ENERGIZED, SHALL BE SUBJECTED TO 
ONE SHOCK OF 20 G'S, TERMINAL PEAK SAWTOOTH WAVE SHAPE 
OF 6 ± 1 MILLISECONDS DURATION IN EACH PLUS AND MINUS 
DIRECTION OF 3 ORTHOGONAL AXES (TOTAL OF 6 SHOCKS). 

6) ACCELERATION: AS SPECIFIED IN ND 1002056 EXCEPT WITH THE 
SAMPLES DE-ENERGIZED. 

(4) LIFE: AS SPECIFIED IN ND 1002056 EXCEPT THE LENGTH OF THE 
TEST SHALL BE 200 HOURS. 
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A. THIS UNIT IS TO BE MOUNTED TO A HEAT SINK WHEN ENERGIZED 
FOR PERIODS LONGER THAN TWO (2) MINUTES. A SATISFACTORY 
HEAT SINK IS AN ALUMINUM (OR BRASS) PLATE APPROXIMATELY 
15X15 X 1/4" THICK. 
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REVISIONS 


DR I CHK I DATE I APPROVED 


REQUIREMENTS: 
L GENER 
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GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPFCIFJFD IN ND 1002056 EXCEPT AS MQftlFlEQ_BY THIS DRAWING. 

D. PRESERVATION, PACKAGING. PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 1. EACH UNIT TO BE SEPARATELY PACKAGED. 


INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS TO BE AS SHOWN. 

B. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE FOLLOWING INFORMATION PER ND 1002019. 

(1) NASA DRAWING NUMBER 

(2) MANUFACTURER'S NAME OR SYMBOL 
0) MANUFACTURER'S SERIAL NUMBER 

C. LEGENDS: AS SHOWN IN TABLE I AND IN FIGURE 1. CHARACTERS TO 

BE BLACK. COLOR NUMBER 37036, PER FEDERAL 

STD-595 & SHALL BE OPAQUE WHEN LEGEND IS ENERGIZED. CHARAC¬ 
TERS TO BE ft 125 OVERALL HEIGHT ww proportions per ND 1002122 . character stroke width TO BE 

•022/.025 INCHES. WORDING TO BE CENTERED ON DISPLAY. 

D. CURRENT DRAIN: ELECTRICAL CURRENT DRAIN PER DISPLAY SHAU BE PER TABLE 1. 

E. BRIGHTNESS: BACKGROUND BRIGHTNESS WITH LAMPS ENERGIZED 
AT RATED VOLTAGE (±1 VOLT) SHALL BE AS FOLLOWS: 

(1) AVIATION RED: 50 * 10 FOOT LAMBERTS 

(2) AVIATION YELLOW: 50 ± 10 FOOT LAMBERTS 
0) AVIATION WHITE: 50 i 10 FOOT LAMBERTS 

F. LIGHT LEAKAGE: NO LIGHT LEAKAGE FROM LIGHTED TO UNLIGHTED 
LEGENDS OR THROUGH ANY EXTERIOR SURFACE OTHER THAN DISPLAY 
AREA. PAINT SHALL NOT BE CONSIDERED AN ADEQUATE LIGHT SHIELD 

G. DIELECTRIC STRENGTH: SHALL WITHSTAND 200 * 25 VRMS, 60 CPS 

FOR 5 SECONDS BETWEEN ALL TERMINALS AND CASE, AND BETWEEN 
TERMINALS OF ADJACENT LEGEND SECTIONS. IN ACCORDANCE WITH 
MIL-STD-202, METHOD 301» MAXIMUM ALLOWABLE LEAKAGE SHALL 
BE 2M A. i 

H. INSULATION RESISTANCE:ShAlaJBe loo MEGOHMS MINIMUM . 

WHEN MEASURED IN ACCORDANCE WITH MIL-STD-202, METHOD 302, TEST CONDITION A , 
BETWEEN ALL TERMINALS AND CASE, AND BETWEEN TERMINALS OF AD¬ 
JACENT iEGEND SECTIONS. 
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REQUIREMENTS: ■ (CONTINUED) 

3. DESIGN: 

A. MATERIALS: ALL MATERIALS SHALL BE CAPABLE OF MEETING THE 
REQUIREMENTS OF THIS DRAWING AND SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGBSSING 
WHEN SUBJECTED TO THE ENVIROWCNTAL CONDITIONS SPECIFIED ON THIS DRONING. 

(1) LEGEND FACE PLATE: PLASTIC ACRYLIC PER MIL-P-5425. 

(2) CASE: ALUMINUM ALLOY 6061-T6 PER QQ-A-250/11B. 

6) THERMAL CONDUCTIVITY: LAMPS SHALL BE MOUNTED TO CASE 
USING A SUITABLE THERMALLY CONDUCTIVE MATERIAL 

B. FINISHES: 

U> HOUSING: CHEMICAL FILM ALUMINUM HOUSING PER MIL-C-5541, 

CLASS 3. 


(2) PAINT: PAINT ALL EXTERIOR SURFACES OF LEGEND MOOULE EXCEPT LEGAND AREA, AND SURFACE ! ' 

INDICATED -Z- WITH LUSTERLESS GREY EPOXY OR ENAMEL, COLOR NUMBER 36231 PER FED-STD-595 , 

C. LAMPS: THE NUMBER OF LAMPS PER LEGEND MODULE SHALL BE AS SPECIFIED IN TABLE 1 4 SHALL BE PARALLEL ' • 

WIRED IN EACH LEGEND. THE LAMPS SHALL BE TERMINATED AS SHOW IN TABLE 1. THE LAMPS SHALL BE 

T-1-3/4 STYLE MD SHALL BE CAPABLE OF MEETING ALL THE RETIREMENTS OF THIS DRAWING. 

D. ENERGIZED COLORS: LIGHTED DISPLAY COLORS SHALL BE AS SPECIFIED IN TABLE 1 WHEN ENERGIZED WITH 
RATED VOLTAGE ±1%. COLORS TO CONFORM TO AVIATION COLOR CO-ORDINATES AS SPECIFIED IN MIL-C-25050 

E. UNENERGIZED COLOR: UNLIGHTED DISPLAY COLOR TO BE LOW REFLECTIVE, DIFFUSE. NEUTRAL GREY. 

F. GLOSS: SURFACE GLOSS OF LEGEND AREA TO BE S UNITS OR LESS U€N MEASURED PER MIL-P-7788 
IN THE UNENERGIZED CONDITION. 

G. CONTRAST: CONTRAST BETWEEN CHARACTERS 4 UNENERGIZED BACKGROUND SHALL BE 2 TO 4 UNITS 
WHEN MEASURED PER ND1002284. 

H. WIRING AND HARNESS: 

(1) HARNESS WIRE TO BE 24 AWG TEFLON INSULATED PER SCO 2021582. 

INSULATION COLOR TO BE AS SPECIFIED IN TABLE 1 AND SHALL CONFORM TO MIL-STD-104. 

(2) HARNESS LEADS TO BE 36 INCHES LONG. 

(3) ENCAPSULATE WIRE LEADS PER ND 1002236 AT MOOULE USING SCO 1012504 AND SCO 1012505, PRI1ERS: 

AND SCO 1012503, POLYURETHANE POTTING COMPOUND. 

(4) REINFORCE HARNESS EXIT FROM UNIT WITH PLASTIC (OR ALUM). FERRULE AND ENCAPSULATE. 

J. WEIGHT: FOUR (5), OUNCES MAXIMUM. 

K. ENVIRONMENTAL CAPABILITIES: UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF ND1002056 EXCEPT AS 
MODIFIED BELOW. 

(1) VIBRATION: WITH THE SAMPLES . ; DE-ENERGIZED, THE VIBRATION TEST SHALL BE PERFORMED AT 15 G'S 
(ZERO TO PEAK) AT FREQUENCIES FROM 5 CPS TO 2000 CPS TO 5 CPS SWEPT AT A LOGARITHMIC RATE 
OF ONE MIN. PER OCTAVE, ONCE IN EACH OF THREE ORTHOGONAL AXES, DOUBLE AMPLITUDE LIMITED TO 
0.12 INCHES. 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN: (CONTINUED) 

(2) SHOCK: THE SAMPLES, DE-ENERGIZED, SHALL BE SUBJECTED TO 
ONE SHOCK OF 20 G'S, TERMINAL PEAK SAWTOOTH WAVE SHAPE 
OF 6 ± 1 MILLISECONDS DURATION IN EACH PLUS AND MINUS 
DIRECTION OF 3 ORTHOGONAL AXES (TOTAL OF 6 SHOCKS). 

6) ACCELERATION: AS SPECIFIED IN ND 1002056 EXCEPT WITH THE 
SAMPLES DE-ENERGIZED. 

(4) LIFE: AS SPECIFIED IN ND 1002056 EXCEPT THE LENGTH OF THE 
TEST SHALL BE 200 HOURS. 


4. NOTES 

A. THIS UNIT IS TO BE MOUNTEDTO A HEAT SINK WHEN ENERGIZED 
FOR PERIODS LONGER THAN TWO (2) MINUTES. A SATISFACTORY 
HEAT SINK IS AN ALUMINUM (OR BRASS) PLATE APPROXIMATELY 
15X 15 X 1/4" THICK. 
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REQUIREMENTS: 
L GENER 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPFCIFJFD IN ND 1002056 EXCEPT AS MODIFIED.RY THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 1. EACH UNIT TO BE SEPARATELY PACKAGED. 
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INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS TO BE AS SHOWN. 

B. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE FOLLOWING INFORMATION PER ND 1002019. 

(1) NASA DRAWING NUMBER 

(2) MANUFACTURER'S NAME OR SYMBOL 

(3) MANUFACTURER'S SERIAL NUMBER 

C. LEGENDS: AS SHOWN IN TABLE 1 AND IN FIGURE L CHARACTERS TO 

BE BLACK. COLOR NUMBER 37038, PER FEDERAL ' 

STD-595 & SHALL BE OPAQUE WHEN LEGEND IS ENERGIZED. CHARAC¬ 
TERS TO BE D125 OVERALL HEIGHT WITH PROPORTIONS PER ND1002122. CHARACTER STROKE WIDTH TO BE 
.022/.025 INCHES. WORDING TO BE CENTERED ON DISPLAY. 

D. CURRENT DRAIN: ELECTRICAL CURRENT DRAIN PER DISPLAY SHALL BE PER TABLE 1. 


BRIGHTNESS: BACKGROUND BRIGHTNESS WITH LAMPS ENERGIZED 
AT RATED VOLTAGE (±1 VOLT) SHALL BE AS FOLLOWS: 

(1) AVIATION RED: 50 ± 10 FOOT LAMBERTS 

(2) AVIATION YELLOW: 50 ± K) FOOT LAMBERTS 

(3) AVIATION WHITE: 50 ± 10 FOOT LAMBERTS 

LIGHT LEAKAGE: NO LIGHT LEAKAGE FROM LIGHTED TO UNLIGHTED 
LEGENDS OR THROUGH ANY EXTERIOR SURFACE OTHER THAN DISPLAY 
AREA. PAINT SHALL NOT BE CONSIDERED AN ADEQUATE LIGHT SHIELD. 

DIELECTRIC STRENGTH: SHALL WITHSTAND 200 ± 25 VRMS, 60 CPS 
FOR 5 SECONDS BETWEEN ALL TERMINALS AND CASE, AND BETWEEN 
TERMINALS OF ADJACENT LEGEND SECTIONS. IN ACCORDANCE WITH 
MIL-STD-202, METHOD 301. MAXIMUM ALLOWABLE LEAKAGE SHALL 
BE 2m A. 

INSULATION RES I STANCE: Shau. 0E loo MEGOHMS MINIMUM 

WHEN MEASURED IN ACCORDANCE WITH MIL-STD-2Q2, METHOD 302, TEST CONDITION A > 
BETWEEN ALL TERMINALS AND CASE, AND BETWEEN TERMINALS OF AD¬ 
JACENT LEGEND SECTIONS. 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A. MATERIALS: ALL MATERIALS SHALL BE CAPABLE OF MEETING THE 
REQUIREMENTS OF THIS DRAWING AND SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGBSSING 
WHEN SUBJECTED TO THE ENVIRONMENTAL CONDITIONS SPECIFIED ON THIS DRAWING. 

(1) LEGEND FACE PLATE: PLASTIC ACRYLIC PER MIL-P-5425. 

(2) CASE: ALUMINUM ALLOY 6061-T6 PER QQ-A-250/11B. 

(3) THERMAL CONDUCTIVITY: LAMPS SHALL BE MOUNTED TO CASE 
USING A SUITABLE THERMALLY CONDUCTIVE MATERIAL 

B. FINISHES: 

(1) HOUSING: CHEMICAL FILM ALUMINUM HOUSING PER MIL-C-5541, 

CLASS 3. 
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(2) PAINT: PAINT ALL EXTERIOR SURFACES OF LEGEND MOOULE EXCEPT LEGAND AREA, AND SURFACE 
INDICATED -Z- WITH LUSTERLESS GREY EPOXY OR ENAMEL, COLOR NUMBER 36231 PER FED-STD-595 

LAMPS* THE NUMBER OF LAMPS PER LEGEND MODULE SHALL BE AS SPECIFIED IN TABLE 1 & SHALL BE PARALLEL 
WIRED IN EACH LEGEND. THE LAMPS SHALL BE TERMINATED AS SHOWN IN TABLE 1. THE LAMPS SHALL BE 
T-1-3/4 STYLE AND SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF THIS DRAWING. 

ENERGIZED COLORS: LIGHTED DISPLAY COLORS SHALL BE AS SPECIFIED IN TABLE 1 WHEN ENERGIZED WITH 
RATED VOLTAGE +1%. COLORS TO CONFORM TO AVIATION COLOR CO-ORDINATES AS SPECIFIED IN MIL-C-25050 

UNENERGIZED COLOR: UNLIGHTED DISPLAY COLOR TO BE LOW REFLECTIVE, DIFFUSE, NEUTRAL GREY. 

GLOSS: SURFACE GLOSS OF LEGEND AREA TO BE 5 UNITS OR LESS WHEN MEASURED PER M1L-P-7788 
IN THE UNENERGIZED CONDITION. 

CONTRAST: CONTRAST BETWEEN CHARACTERS & UNENERGIZED BACKGROUND SHALL BE 2 TO 4 UNITS 
WEN MEASURED PER ND1002284. 

WIRING AND HARNESS: 

(1) HARNESS WIRE TO BE 24 AWG TEFLON INSULATED PER SCO 2021582. 

INSULATION COLOR TO BE AS SPECIFIED IN TABLE 1 AND SHALL CONFORM TO MIL-STD-104. 

(2) HARNESS LEADS TO BE 36 INCHES LONG. 

(3) ENCAPSULATE WIRE LEADS PER ND 1002236 AT MOOULE USING SCD 1012504 AND SCD 1012505, PRIMERS: 

AND SCD 1012503, POLYURETHANE. POTTING COMPOUND. 

(4) REINFORCE HARNESS EXIT FROM UNIT WJTH PLASTIC (OR ALUM). FERRULE AND ENCAPSULATE. 

WEIGHT: FOUR (5) OUNCES MAXIMUM. 

ENVIRONMENTAL CAPABILITIES: UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF ND1002056 EXCEPT AS 
MODIFIED BELOW. 

(1) VIBRATION: WITH THE SAMPLES DE-ENERGIZED, THE VIBRATION TEST SHALL BE PERFORMED AT 15 G'S 
(ZERO TO PEAK) AT FREQUENCIES FROM 5 CPS TO 2000 CPS TO 5 CPS SWEPT AT A LOGARITHMIC RATE 
OF ONE MIN. PER OCTAVE, ONCE IN EACH OF THREE ORTHOGONAL AXES, DOUBLE AMPLITUDE LIMITED TO 
0.12 INCHES. 
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REQUIREMENTS: (CONTINUED) 


3. DESIGN: (CONTINUED) 

(2) SHOCK: THE SAMPLES. DE-ENERGIZED, SHALL BE SUBJECTED TO 
ONE SHOCK OF 20 G'S, TERMINAL PEAK SAWTOOTH WAVE SHAPE 
OF 6 ± 1 MILLISECONDS DURATION IN EACH PLUS AND MINUS 
DIRECTION OF 3 ORTHOGONAL AXES (TOTAL OF 6 SHOCKS). 
ACCELERATION: AS SPECIFIED IN ND 1002056 EXCEPT WITH THE 
SAMPLES DE-ENERGIZED. 

LIFE: AS SPECIFIED IN ND 1002056 EXCEPT THE LENGTH OF THE 
TEST SHALL BE 200 HOURS. 
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NOTES 

A. THIS UNIT IS TO BE MOUNTED TO A HEAT SINK WHEN ENERGIZED 
FOR PERIODS LONGER THAN TWO (2) MINUTES. A SATISFACTORY 
HEATSINK IS AN ALUMINUM (OR BRASS) PLATE APPROXIMATELY 
15X15 X 1/4" THICK. 


QTY 

PART OR 

MATERIAL 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

OR NOTES 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

| APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN pf 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 
± ^ ± 

DO NOT SCALE THIS DRAWING 


MATERIAL 




MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

DRAWN lA 

CHECKED R•ScHUcTe 
APPROVED (JOaaJ 
APPROVED 'jIACv** 

/ MOLIui 
1 toJ if 
/Nb vis 

ANNUNCIATOR-CAUTION /WARNING 

SPECIFICATION CONTROL DRAWING 

APPROVED ^ C. METZGER 

itUl 

CODE IOENT NO. 

80320 

SIZE 

c 

DRAWING NO. 

. 1008838 .. 

MSC 

DATE 

SCALE 

I SHEET 5 OF 5 | 


issjHsa#' 


! f 


w 

ft 


'twWF* 










3 


2 


f 


1 


-DISPLAY AREA 
4 PLACES 



jgjDIA THRU 18.010 DIA. 
4 PLACES 


_*Q50 p T*yp 
.070 K * fYK 



t , 2 

V-NO POTTING COMPOUND ALLOWANCE 
\ ON LEADS BEYOND THIS POINT 

\-SEE REQUIREMENT 2B 



THIS AREA MAY BE RECESSED 
.062 DEEP MAX. 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES INST1 

CAPACITOR VALUES ARE IN „f 

RESISTOR VALUES ARE IN OHMS —— 

TOLERANCES ON DRAWN ? 

FRACTIONS DECIMALS ANGLES CHECKED 

^ ^ 02. ^ Apppnvri 

DO NOT SCALE THIS DRAWING APPKOVEI 


REVISIONS 

DESCRIPTION 

INITIAL RELEASE CLASS A 
PER TDRR zUti 

REVISED PER TDRR 27361 
REVISED PER TDRR 27362 
REVISED PER TDRR 28444 
REVISED PER TDRR 2961 I 


DASH i 


DASH 2 


ZERO ENCODER MASTER ALARM 
IMU DELAY 


ACCEL FAIL GIMBAL LOCK 


CDU FAIL 


DASH 3 


DASH 4 


IMU TEMP 


IMU FAIL 

AGC PWR FAIL 


ACCEL FAIL GIMBAL LOCK 


CDU FAIL 


IMU TEMP 


FIGURE 1 

DISPLAY AREA ARRANGEMENT 


DR I CHK I DATE I APPROVED 


PART OR 
IDENTIFYING NO. 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 

iamim MACCARRONE I9-28-65 


APPROVED ncud? UAjE+Vi 1/ > 


APPLICATION 


APPROVED' 

_ 6 

APPROVED 
MIT U 

A. 

APPROVED_ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

AN NUNC IATOR -CAUTION/WARN ING 

SPECIFICATION CONTROL DRAWING 

COOt IDENT NO.I SIZE I DRAWING NO. 

80320 r I HOPPER 


1008838 


1 SCALE |/| 


3 


2 























































































DATE I APPROVED 


REQUIREMENTS: 
1. GENER 


GENERAL- 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
■SPFUFJED IN ND 1002056 EXCEPT AS MQDIFIEILBY THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 1. EACH UNIT TO BE SEPARATELY PACKAGED. 


INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS TO BE AS SHOWN. 

B. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE FOLLOWING INFORMATION PER ND 1002019. 

(1) NASA DRAWING NUMBER 

(2) MANUFACTURER'S NAME OR SYMBOL 

(3) MANUFACTURER'S SERIAL NUMBER 

C. LEGENDS: AS SHOWN IN TABLE 1 AND IN FIGURE 1. CHARACTERS TO 

BE BLACK. COLOR NUMBER 37038, PER FEDERAL ' v 

STD-595 & SHALL BE OPAQUE WHEN LEGEND IS ENERGIZED. CHARAC¬ 
TERS TO BE 0.125 OVERALL HEIGHT with proportions per ND 1002122 . character stroke width to be 

•022/.025 INCHES. WORDING TO BE CENTERED ON DISPLAY. 

D. CURRENT DRAIN: ELECTRICAL CURRENT DRAIN PER DISPLAY SHALL BE PER TABLE 1. 

E. BRIGHTNESS: BACKGROUND BRIGHTNESS WITH LAMPS ENERGIZED 
AT RATED VOLTAGE (±1 VOLT) SHALL BE AS FOLLOWS: 

(1) AVIATION RED: 50 ± 10 FOOT LAMBERTS 

(2) . AVIATION YELLOW: 50 ± 10 FOOT LAMBERTS 

(3) AVIATION WHITE: 50 ± 10 FOOT LAMBERTS 

F. LIGHT LEAKAGE: NO LIGHT LEAKAGE FROM LIGHTED TO UNLIGHTED 
LEGENDS OR THROUGH ANY EXTERIOR SURFACE OTHER THAN DISPLAY 
AREA. PAINT SHALL NOT BE CONSIDERED AN ADEQUATE LIGHT SHIELD. 

G. DIELECTRIC STRENGTH: SHALL WITHSTAND 200 ± 25 VRMS, 60 CPS 

FOR 5 SECONDS BETWEEN ALL TERMINALS AND CASE, AND BETWEEN 
TERMINALS OF ADJACENT LEGEND SECTIONS. IN ACCORDANCE WITH 
MIL-STD-202, METHOD 301. MAXIMUM ALLOWABLE LEAKAGE SHALL 
BE ZM A. 1 

H. INSULATION RES I STANCE: SmAuJSEIOo MEGOHMS MINIMUM 

WHEN MEASURED IN ACCORDANCE WITH MIL-STD-2Q2, METHOD 302, TEST CONDITION A , 
BETWEEN ALL TERMINALS AND CASE. AND BETWEEN TERMINALS OF AD¬ 
JACENT iEGEND SECTIONS. 
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REQUIREMENTS: (CONTINUED) 
3. 


DESIGN: 

A. MATERIALS: ALL MATERIALS SHALL BE CAPABLE OF MEETING THE 

REQUIREMENTS OF THIS DRAWING AND SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGflSSlNG 
WHEN SUBJECTED TO THE ENVIROFMENTAL CONDITIONS SPECIFIED ON THIS DRAWING. 

(1) LEGEND FACE PLATE: PLASTIC ACRYLIC PER MIL-P-5425. 

(2) CASE: ALUMINUM ALLOY 6061-T6 PER QQ-A-250/11B. 

(3) THERMAL CONDUCTIVITY: LAMPS SHALL BE MOUNTED TO CASE 
USING A SUITABLE THERMALLY CONDUCTIVE MATERIAL 

FINISHES: 

(1) HOUSING: CHEMI CAL FILM ALUM INUM HOUSING PER MIL-C-5541, 

CLASS 3. . 


B. 


C. 


D. 


E. 

F. 


G. 


H. 
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PAINT: PAINT ALL EXTERIOR SURFACES OF LEGEND MODULE EXCEPT LEGAND AREA, AND SURFACE 
INDICATED -Z- WITH LUSTERLESS GREY EPOXY OR ENAMEL, COLOR NUMBER 36231 PER FED-STD-595 


LAMPS: THE NUMBER OF LAMPS PER LEGEND MOOULE SHALL BE AS SPECIFIED IN TABLE 1 & SHALL BE PARALLEL 
WIRED IN EACH LEGEND. THE LAMPS SHALL BE TERMINATED AS SHOWN IN TABLE 1. THE LAMPS SHALL BE 
T-1-3/4 STYLE AND SHALL BE CAPABLE OF MEETING ALL TIC RETIREMENTS OF THIS ORAWING. 


ENERGIZED COLORS: LIGHTED DISPLAY COLORS SHALL BE AS SPECIFIED IN TABLE 1 WHEN ENERGIZED WITH 
RATED VOLTAGE ±1%. COLORS TO CONFOfW TO AVIATION COLOR CD-OROINATES AS SPECIFIED IN MIL-C-25050 

UNENERGIZED COLOR: WEIGHTED OISPUY COLOR TO BE LOW REFLECTMC, DIFFUSE, NEUTRAL GREY. 

5 UNITS OR LESS WHEN MEASURED PER MIL-P-7788 


GLOSS: SURFACE GLOSS OF LEGEND AREA TO BE 
IN THE UNENERGIZED CONDITION. 

CONTRAST: CONTRAST BETWEEN CHARACTERS A UNENERGIZED BACKGROUND SHALL BE 2 TO 4 UNITS 
MIEN MEASURED PER ND1002284. 


WIRING AND HARNESS: 

(1) HARNESS WIRE TO BE 24 AWG TEFLON INSULATED PER SCO 2021582. 

INSULATION COLOR TO BE AS SPECIFIED IN TABLE 1 AND SHALL CONFOW TO MIL-STD-104. 

(2) HARNESS LEADS TO BE 36 INCHES LONG. 


(3) ENCAPSULATE WIRE LEADS PER ND 1002236 AT MOOULE USING SCO 1012504 AND SCO 1012505, PRIICRS: 
AND SCO 1012503, POLYURETHANE POTTING COMPOUND. 

(4) REINFORCE HARNESS EXIT FROM UNIT WITH PLASTIC (OR ALUM). FERRULE AND ENCAPSULATE. 


WEIGHT: FOUR (g) OUNCES WXIMUM. 

ENVIRONMENTAL CAPABILITIES: UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF ND1002056 EXCEPT AS 
MODIFIED BELOW. 


( 1 ) 


VIBRATION: WITH THE SAMPLES DE-ENERGIZED, THE VIBRATION TEST SHALL BE PERFORMED AT 15 G'S 
(ZERO TO PEAK) AT FREQUENCIES FROM 5 CPS TO 2000 CPS TO 5 CPS SWEPT AT A LOGARITHMIC RATE 
OF ONE MIN. PER OCTAVE, ONCE IN EACH OF THREE ORTHOGONAL AXES, DOUBLE AMPLITUDE LIMITED TO 
0.12 INCHES. 


QTY 

PART OR 

MATERIAL 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO. 

OR NOTES 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

| APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN „f 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


MATERIAL 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


DRAWN LQ < 


CHECKED g-ScHOuTfr 
APPROVED GLuJ 
APPROVED 


APPROVED | J 
MIT Wn 




C. METZGBB 


APPROV FfA C- METZGBR 
MSC 


I 




I »0» ti 


iMA 


DATE 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


ANNUNCIATOR-CAUTION / WARNING 


SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 

80320 


SCALE 


SIZE 

C 


DRAWING NO. 


1008838 


| SHEET 4 OF 5 


V 

J 




V l 


1 




1 



























REQUIREMENTS: (CONTINUED) 

3. DESIGN: (CONTINUED) 

(2) SHOCK: THE SAMPLES. DE-ENERGIZED. SHALL BE SUBJECTED TO 
ONE SHOCK OF 20 G'S, TERMINAL PEAK SAWTOOTH WAVE SHAPE 
OF 6 ± 1 MILLISECONDS DURATION IN EACH PLUS AND MINUS 
DIRECTION OF 3 ORTHOGONAL AXES (TOTAL OF 6 SHOCKS). 

(3) ACCELERATION: AS SPECIFIED IN ND 1002056 EXCEPT WITH THE 
SAMPLES DE-ENERGIZED. 

(4) LIFE: AS SPECIFIED IN ND 1002056 EXCEPT THE LENGTH OF THE 
TEST SHALL BE 200 HOURS. 


4. NOTES 

A. THIS UNIT IS TO BE MOUNTED TO A HEAT SINK WHEN ENERGIZED 
FOR PERIODS LONGER THAN TWO (2) MINUTES. A SATISFACTORY 
HEAT SINK IS AN ALUMINUM (OR BRASS) PLATE APPROXIMATELY 
15X 15 X 1/4" THICK. 
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NOTICK - 1NU GOVERNMENT DRAWINGS. SPSCIFICATIOMS. OR OTHER DATA 

ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 

MENT THENLSY INCURS NO RESPONSIDILITV NOR ANT OGLIGATION WHATSOEVER: 
AND THE PACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 

IN ANT WAV SUPPLIEO THE SAIO DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 

MOT TO SE REGARDED ST IMPLICATION OR OTHERWISE AS IN ANY MANNER 

LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY¬ 

ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANY WAY BE RELATES THERETO. 
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Rated Lamp 
Voltage 

Current Drain 

Per Display 

Lamp Type (Ref) 


Master Alarm 

Red 

3 

Red 

28 Volts 

.120 Amps ± 10% 

1764AS-10 or Equiv. 

i 

(Blank) 


2 

Black 

II 

II 

1764LSV or Equiv. 
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Zero Encoder 
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White 

II 




IMU Delay 
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II 

II 



Gimbal Lock 
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IMU Temp 
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Accel. Fail 
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White 
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CDU Fail 
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Yellow 
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IMU Fail 

YELLOW 
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II j 
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AGC PWR Fail 
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II 
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PGNS 

II 
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II 

ft 


(Blank) 
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II 
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Gimbal Lock 

YELLOW 

2 

Green 

5.0 Volts 

360Amps ±15% 

1784AS-15 or Equiv. 


IMU Temp 

II 

2 

Black 

28 Volts 

.120 Amps ±10% 

1764LSV or Equiv. 

-4 

Accel. Fail 

II 

2 

White 

II 

.120 AMPS ±10% 

1764LSV or Equiv. 


CDU Fail 

II 

2 

Yellow 

M 

99 •• 

1764LSV or Equiv. 
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REQUIREMENTS: 

L GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPFC1FJFD IN ND 1002056 EXCEPT AS MQQlFLEQ-fiY THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 1. EACH UNIT TO BE SEPARATELY PACKAGED. 


2. INSPECTION AND ACCEPTANCE: 

A. DIMENSIONS TO BE AS SHOWN. 

B. MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE FOLLOWING INFORMATION PER ND 1002019. 

(1) NASA DRAWING NUMBER ‘ 

(2) MANUFACTURER'S NAME OR SYMBOL 

(3) MANUFACTURER'S SERIAL NUMBER 

C. LEGENDS: AS SHOWN IN TABLE 1 AND IN FIGURE L CHARACTERS TO 
BE BLACK. COLOR NUMBER 37038, PER FEDERAL 

STD-595 & SHALL BE OPAQUE WHEN LEGEND IS ENERGIZED. CHARAC¬ 
TERS TO BE 0.125 OVERALL HEIGHT WITH PROPORTIONS PER ND1002122. CHARACTER STROKE WIDTH TO BE 
.O22/.025 INCHES. WORDING TO BE CENTERED ON DISPLAY. 

D. CURRENT DRAIN: ELECTRICAL CURRENT DRAIN PER DISPLAY SHALL BE PER TABLE 1. 

E. BRIGHTNESS: BACKGROUND BRIGHTNESS WITH LAMPS ENERGIZED 
AT RATED VOLTAGE (±1 VOLT) SHALL BE AS FOLLOWS: 

(1) AVIATION RED: 50 ± 10 FOOT LAMBERTS 

(2) AVIATION YELLOW: 50 ± K) FOOT LAMBERTS 

(3) AVIATION WHITE: 50 1 10 FOOT LAMBERTS 

F. LIGHT LEAKAGE: NO LIGHT LEAKAGE FROM LIGHTED TO UNLIGHTED 
LEGENDS OR THROUGH ANY EXTERIOR SURFACE OTHER THAN DISPLAY 
AREA. PAINT SHALL NOT BE CONSIDERED AN ADEQUATE LIGHT SHIELD. 

G. DIELECTRIC STRENGTH: SHALL WITHSTAND 200 * 25 VRMS, 60 CPS 
FOR 5 SECONDS BETWEEN ALL TERMINALS AND CASE, AND BETWEEN 
TERMINALS OF ADJACENT LEGEND SECTIONS. IN ACCORDANCE WITH 
MIL-STD-202, METHOD 30W MAXIMUM ALLOWABLE LEAKAGE SHALL 
BE 2m A. 

H. INSULATION RESISTANCE:5wAs-uBE16o MEGOHMS MINIMUM . 

WHEN MEASURED IN ACCORDANCE WITH MIL-STD-202, METHOD 302, TEST CONDITION A 
BETWEEN ALL TERMINALS AND CASE, AND BETWEEN TERM INALS OF AD- 
JAGENT LEGEND SECTIONS. 
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REQUIREMENTS: (CONTINUED) 
3. 


B, 


I 1 


DESIGN: 

A. MATERIALS: ALL MATERIALS SHALL BE CAPABLE OF MEETING THE 

REQUIREMENTS OF THIS DRAWING AND SHALL NOT EXHIBIT TOXIC OR CORROSIVE OUTGOSSING j 

WHEN SUBJECTED TO THE ENVIROMCNTflL CONDITIONS SPECIFIED ON THIS DRAWING. 

(1) LEGEND FACE PLATE: PLASTIC ACRYLIC PER MIL-P-5425. 

(2) CASE: ALUMINUM ALLOY 6061-T6 PER QQ-A-25Q/11B. 

6) THERMAL CONDUCTIVITY: LAMPS SHALL BE MOUNTED TO CASE 
USING A SUITABLE THERMALLY CONDUCTIVE MATERIAL 
FINISHES: 

(1) HOUSING: CHEMICAL FILM ALUMINUM HOUSING PER MIL-C-5541, 

CLASS 3. 

EXPOSED ACRYLIC SURFACES TO BE COATED WITH EPOXY RESIN PER SCD 1010657 USING CATALYST SCD 101068b. COATING TO 
BE SMOOTH & UNIFORM. LEGEND AREA TO BE FINE BLASTED TO SATISIFY REQUIREMENTS 3E & 3G r 

PAINT- PAINT ALL-EXTERIOR SURFACES OF LEGEND MODULE EXCEPT LEGAND AREA, AND SURFACE 
INDICATED -Z- WITH UUSTERLESS GREY EPOXY OR ENAMEL, COLOR NUMBER 36231 PER FED-STD-595 

LAMPS- THE NUMBER OF UWPS PER LEGEND MODULE SHALL BE AS SPECIFIED IN TABLE 1 & SHALL BE PARALLEL 
WIRED’IN EACH LEGEND. THE L/WPS SHALL BE TERMINATED AS SHOW IN TABLE 1. THE LAMPS SHALL BE 
■M-3/4 STYLE AND SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF THIS DRAWING. 

ENERGIZED COLORS- LIGHTED DISPLAY COLORS SHALL BE AS SPECIFIED IN TABLE 1 U€N ENERGIZED WITH 
TOTED VOLTAGE ±1X. COLORS TO CONFORM TO AVIATION COLOR CO-OROINATES AS SPECIFIED IN MIL-C-25050 

UNENERGIZED COLOR: UNLIGHTED DISPLAY COLOR TO BE LOW REFLECTIVE. DIFFUSE, NEUTRAL GREY. 

GLOSS: SURFACE GLOSS OF LEGEND AREA TO BE 5 UNITS OR LESS V*€N MEASURED PER MIL-P-7788 
IN THE UNENERGIZED CONDITION. 

CONTRAST: CONTRAST BETWEEN CHARACTERS & UNENERGIZED BACKGROUND SHALL BE 2 TO 4 UNITS 
MIEN MEASURED PER ND1002284. 


G. 


H. 


( 2 ) 

(3) 


WIRING AND HARNESS: 

(1) HARNESS WIRE TO BE 24 AWG TEFLON INSULATED PER SCD 2021582. 

INSULATION COLOR TO BE AS SPECIFIED IN TABLE 1 AND SHALL CONFORM TO MIL-STD-104. 

HARNESS LEADS TO BE 3b INCHES LONG. 

ENCAPSULATE WIRE LEADS PER NO 1002236 AT MODULE USING SCO 1012504 AND SCO 1012505, PRIfERS: 
AND SCO 1012503, POLYURETHANE POTTING CCMPOUNO. 

REINFORCE HARNESS EXIT FROM UNIT WITH PLASTIC (OR ALUM). FERRULE AND ENCAPSULATE. 


( 2 ) 

(3) 

(4) 


J. 

K. 


WEIGHT: FOUR (4) OUNCES MAXIMUM. 

ENVIRONMENTAL CAPABILITIES: UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF ND1002056 EXCEPT AS 
MODIFIED BELOW. 

VIBRATION: WITH THE SAMPLES DE-ENERGIZED, THE VIBRATION TEST SHALL BE PERFORMED AT 15 G'S 
(ZERO TO PEAK) AT FREQUENCIES FROM 5 CPS TO 2000 CPS TO 5 CPS SWEPT AT A LOGARITHMIC TOTE 
OF ONE MIN. PER OCTAVE, ONCE IN EACH OF THREE ORTHOGONAL AXES, DOUBLE AMPLITUDE LIMITED TO 
0.12 INCHES. 
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REQUIREMENTSc (CONTINUED) 

3. DESIGN: (CONTINUED) 

(2) SHOCK: THE SAMPLES. DE-ENERGIZED, SHALL BE SUBJECTED TO 
ONE SHOCK OF 20 G'S, TERMINAL PEAK SAWTOOTH WAVE SHAPE 
OF 6 ± 1 MILLISECONDS DURATION IN EACH PLUS AND MINUS 
DIRECTION OF 3 ORTHOGONAL AXES (TOTAL OF 6 SHOCKS). 

6) ACCELERATION: AS SPECIFIED IN ND 1002056 EXCEPT WITH THE 
SAMPLES DE-ENERGIZED. 

(4) LIFE: AS SPECIFIED IN ND 1002056 EXCEPT THE LENGTH OF THE 
TEST SHALL BE 200 HOURS. 


NOrtS 

A. THIS UNIT IS TO BE MOUNTED TO A HEAT SINK WHEN ENERGIZED 
FOR PERIODS LONGER THAN TWO (2) MINUTES. A SATISFACTORY 
HEATSINK IS AN ALUMINUM (OR BRASS) PLATE APPROX IMATELY 
15X15 X 1/4" THICK. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL BE DESIGNED TO MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002047. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER 
ND 1002215 CLASS I, CODE 1. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MINIMUM MARKING: MARK PER ND 1002019 (EXCEPT ACRYLIC 

Lacquer shall not be used as a protective coating) with the 

NASA DRAWING NUMBER, MANUFACTURER'S SERIAL NUMBER AND/OR 
LOT CODE NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

(2) LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER PS 1015401 
EXCEPT NICKEL STRIKE SHALL BE 100 MICRO INCHES MAXIMUM AND 
LEAD DIAMETER SHALL BE 0.016 ± .001 DIA. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER 
SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED PER FIGURE I 

B. ELECTRICAL REQUIREMENTS: * j 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE I ' 


3. DESIGN: > \ 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE ] 
4, CLASS R LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES 

(1) HIGH TEMPERATURE: 71°C OPERATING. 

(2) LOW TEMPERATURE: -18°C OPERATING. 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, METHOD 
204A, CONDITION D). 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 -4 MM OF 
MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM. 

D. RATED POWER LEVEL: 100 MW. 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE- 
49 VOLTS MAXIMUM INSTANTANEOUS. 

F. CASE MATERIAL SHALL BE MU METAL. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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S«C.nc*T.ONS OR OTHER DATA 
R*LATJn°rnwf«11. T *ri , -t? Sl 0TMf * ™*" 'X CONNECTION WITH A DEFINITELY 
SenV?Se G .°e V .y".Vfu". T « °««* TI °N THE UNITED STATES GOVERN- 
ANO THE FACT T2Jr?!,. ^«urr 0 ’ ,SI,,LITY MO " ANV ORLIGATION WHATSOEVER 
IR ART »AvVuJw i*i NT "** MAVi r °""°LATEO. FURNISHED OR 

ROT TO M MC»n?R r 1l **J® 0 "**»'»»CS. SPECIFICATIONS OR OTHER DATA IS 


REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING, 100%: (BY MANUFACTURER) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, *25°C AND ♦105°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 


TABLE I 
INSPECTION TESTS 


SEE MlL-T-27 FOR TEST PROCEDURES 


TITLES IN P ARAGRAPH COLUMN REFER TO PARAGRAPH TIT LES IN SPEC IFI CAT I ON MlL-T-27 

O A A ^ ^ 1 ^____ * I 


PARAGRAPH 


SEALING 


DIELECTRIC 

STRENGTH 


IMMERSE IN LIQUID AS INDICATED. 


APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN WINDINGS AND CA 


INDUCED 

VOLTAGE 

INSULATION 


APPLY 64 VOLTS, 2000 CPS TO LEADS BROWN AND BLUE, SECONDARY OPEN, 


RESISTANCE 


10.000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 


DC RESISTANCE 
(AT 25°C) 


R(BROWN-BLUE) =1219 OHMS MAXIMUM; R(YELLOW-GREEN) = 1469 OHMS 
MAX I MUM. . 


INDUCTANCE 


DISTORTION 
(AT 1 KC) 


SHALL BE 2.0 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS. 0 MADC 
(BROWN-BLUE). SECONDARY OPEN. V 


5% MAXIMUM WITH 10.000 OHM LOAD AT 100 MW OUTPUT. 


FREQUENCY 

RESPONSE 


POLARITY 


(REFERENCE FREQUENCY 1000 CPS) ± 3 DB FROM 300 CPS TO 20 KC.—£ 
SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD YELLOW TO GREEN " 
OF 10.000 OHMS AT 1MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 
1 MADC. Eg SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 


B 


NO LOAD 
VOLTAGE RATIO 


LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. 


WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(BROWN TO BLUE/V(YELLOW TO 
GREEN) = 1:1 ±3%. V(BROWN TO RED)/V(RED TO BLUE) = 1 ±2% 

V(YELLOW TO BLACK)/V(BLACK TO GREEN) = 1 t2%_ 
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NOTICE — WHEN 60VERNMCNT DRAWIN6S. SPECIFICATIONS. ON OTHEN DATA 
ANE USED FON ANY PUNPOSE OTHEN THAN IN CONNECTION WITH A DEFINITELY 
NELATED GOVERNMENT PNOCUNEMENT OPENATION. THE UNITED STATES GOVERN¬ 
MENT THERENY INCURS NO RESPONSIRILITY NOR ANY ORLICATION WHATSOEVER. 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHEO. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO RE REGARDED RY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL BE DESIGNED TO MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002047. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER 
ND 1002215 CLASS I, CODE 1. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MINIMUM MARKING: MARK PER ND 1002019 (EXCEPT ACRYLIC 
LACQUER SHALL NOT BE USED AS A PROTECTIVE COATING) WITH THE 
NASA DRAWING NUMBER, MANUFACTURER'S SERIAL NUMBER AND/OR 
LOT CODE NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

(2) LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER PS 1015401 
EXCEPT NICKEL STRIKE SHALL BE 100 MICRO INCHES MAXIMUM AND 
LEAD DIAMETER SHALL BE 0.016 ± .001 DIA. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER 
SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED PER FIGURE I. 

B. ELECTRICAL REQUIREMENTS: 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE I. 

3. DESIGN: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 
4, CLASS R LIFE EXPECTANCY X, FAMILY 13, IN AN AMBIENT 
TEMPERATURE OF 85°C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES. 

(1) HIGH TEMPERATURE: 71°C OPERATING. 

(2) LOW TEMPERATURE: -18°C OPERATING. 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, METHOD 
204A, CONDITION D). 

( 4 ) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10 -4 MM OF 
MERCURY. 

C. DC UNBALANCE IN PRIMARY: 1 MA MAXIMUM. 

D. RATED POWER LEVEL: 100 MW. 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

49 VOLTS MAXIMUM INSTANTANEOUS. 

F. CASE MATERIAL SHALL BE MU METAL. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 



} - 

NEXT ASSY 

USED ON 


APPLICATION 


3 


2 


1 



SCHEMATIC DIAGRAM 

VOLTAGES AND CURRENTS ARE 
RMS VALUES UNLESS OTHERWISE 
NOTED. RESISTANCE ARE D.C. 
VALUES AT 25°C 







kWi|3 


1 


i T.T.rryi; 
















*« USfD FO« ANY PURPOSE OTHER THAR IR CORRECTIOR WITH A DEFIRITELT 
RELATED COVERHMERT PROCUREMERT OPERATION THE URITED STATES GOVERN- 
■ERT THEREBY IRCURS HO RESPORSIBILITY NOR ARY OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RCGAROED BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTEO INVENTION THAT NAY IN ANY WAV BE RELATED THERETO 


REQUIREMENTS: (CONTINUED) 


4. SPECIAL CONDITIONING, 100%: (BY MANUFACTURER) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MIL-STD-202B METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C, ♦25°C AND *105°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE 
UNIT SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT 
CONDITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT 
SHALL PASS NORMAL INSPECTION TESTS. 


TABLE I 

INSPECTION TESTS 




r i I!jruu I luiv ilji J 

SEE MlL-T-27 FOR TEST PROCEDURES 

1 


TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27 

1 


PARAGRAPH 


1 


SEALING 

IMMERSE IN LIQUID AS INDICATED. 



DIELECTRIC 

STRENGTH 

APPLY 200 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN WINDINGS AND CA! 



INDUCED 

VOLTAGE 

APPLY 64 VOLTS, 2000 CPS TO LEADS BROWN AND BLUE, SECONDARY OPEN. 



INSULATION 

RESISTANCE 

10.000 MEGOHMS MINIMUM AT 25°C. (USE 100 VDC) 



DC RESISTANCE 
(AT 25°C) 

R(BROWN-BLUE) =1219 OHMS MAXIMUM; R(YELLOW-GREEN) = 1469 OHMS 
MAXIMUM. 



INDUCTANCE 

SHALL BE 2.0 HENRIES MINIMUM WITH 5 VOLTS, 1000 CPS, 0 MADC 
(BROWN-BLUE), SECONDARY OPEN. 

p- 


DISTORTION 
(AT 1 KC) 

5% MAXIMUM WITH 10,000 OHM LOAD AT 100 MW OUTPUT. 



FREQUENCY 

RESPONSE 

(REFERENCE FREQUENCY 1000 CPS) ± 3 DB FROM 300 CPS TO 20 KC. Ee 
SHALL BE DETERMINED AT 1KC WITH AN OUTPUT LOAD YELLOW TO GREEN 

OF 10.000 OHMS AT 1MW, A SOURCE IMPEDANCE OF 10,000 OHMS AND 

1 MADC. Eg SHALL BE HELD CONSTANT OVER THE FREQUENCY RANGE. 



POLARITY 

LEADS BROWN AND YELLOW SHALL BE OF LIKE POLARITY. 



NO LOAD 
VOLTAGE RATIO 

WITH 5 VOLTS, 1 KC (BROWN TO BLUE), V(BR0WN TO BLUE/V(YELLOW TO 
GREEN) = 1:1 ±3%. V(BR0WN TO RED)/V(RED TO BLUE) = 1 ±2%. 

V(YELLOW TO BLACK)/V(BLACK TO GREEN) = 1 ±2%. 
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MOTICC — WHtN 60VEANNINT DRAWIN6S SPECIFICATIONS ON OTHER DATA 
AM USCO FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
MLATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THEREDY INCURS NO RESPONSIRILITV NOR ANY ORLIGATION WHATSOEVER. 
AMO THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAV SUPPLIEO THE SAID ORAWINGS. SPECIFICATIONS ON OTHER DATA IS 
NOT TO M RECAROEO RV IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AMY 
PATENVCD INVENTION THAT HAY IN ANY WAV RE RELATEO THERETO. 


REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-T-27 
WITH THE ADDITIONS AND EXCEPTIONS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN NO 1015404, CLASS 2. 

D. UNITS SHALL BE DESIGNED TO MEET THE QUALIFICATION REQUIREMENTS 
OF ND 1002047. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING: PER 
ND 1002215 CLASS I, CODE 1. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MINIMUM MARKING: MARK PER ND 1002019 (EXCEPT ACRYLIC LAC¬ 
QUER SHALL NOT BE USED AS A PROTECTIVE COATING) WITH THE 
NASA DRAWING NUMBER, MANUFACTURER'S SERIAL NUMBER AND/OR 
LOT CODE NUMBER AND CONNECTION DATA. THE MANUFACTURER'S 
PART OR TYPE NUMBER MAY APPEAR ON THE PART AND PACKAGE. 

(2) LEADS: LEAD MATERIAL SHALL BE DUMET ALLOY PER PS 1015401 
EXCEPT NICKEL STRIKE SHALL BE 100 MICRO INCHES MAXIMUM AND 
LEAD DIAMETER SHALL BE 0.016 ± .001 DlA. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIP¬ 
MENT. LEADS SHALL BE NYLON INSULATED, COLOR CODED PER 
SCHEMATIC DIAGRAM AND ENDS SHALL BE STRIPPED PER FIGURE 1. 

B. ELECTRICAL REQUIREMENTS: 

(1) UNITS SHALL MEET ALL REQUIREMENTS OF TABLE I. 


3. DESIGN: 

A. THIS UNIT SHALL MEET ALL REQUIREMENTS OF MIL-T-27 FOR GRADE 4, 
CLASS R, LIFE EXPECTANCY X, FAMILY 09, IN AN AMBIENT TEMPERA¬ 
TURE OF 85° C. 

B. THE UNIT SHALL MEET ALL ELECTRICAL REQUIREMENTS EXCEPT WHERE 
NOTED, BEFORE, DURING, AND AFTER THE FOLLOWING EXPOSURES. 

(1) HIGH TEMPERATURE: 71°C OPERATING. 

(2) LOW TEMPERATURE: -18«C OPERATING. 

(3) VIBRATION: 10 TO 2000 CPS, 20 G (PER MIL-STD-202, METHOD 
204A, CONDITION D). 

(4) REDUCED PRESSURE: 96 HOURS AT A PRESSURE OF 10"* MM OF 
MERCURY. 

C. DC UNBALANCE IN PRIMARY: 2 MA MAXIMUM. 

D. MAXIMUM POWER LEVEL: 10 MW. 

E. WORKING VOLTAGE BETWEEN WINDINGS AND FROM WINDINGS TO CASE: 

50 VOLTS MAXIMUM INSTANTANEOUS. _ 

F. MAXIMUM DC EACH SECONDARY: 1 MA 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHEN GOVERNMENT DRAWINGS SPECIFICATIONS OR OTHER DATA 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER 
AND THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATED. FURNISHED OR 
IN ANY WAY SUPPLIED THE SAID DRAWINGS. SPEC IFICATIONS OR OTHER DATA IS 
NOT TO BE REGAROEO BY IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SILL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATEO THERETO 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING: 100% (BY MANUFACTURER) 

A. TRANSFORMER SHALL BE TEMPERATURE CYCLED FOR 5 CYCLES PER 
MlL-STD-2Q2 METHOD 102A EXCEPT THAT THE TEMPERATURES SHALL 
BE -55°C f ♦25°C AND ♦105°C AND EXPOSURE TIME SHALL BE 15 
MINUTES AT EACH TEMPERATURE. DURING THE LAST CYCLE THE UNIT 
SHALL BE TESTED FOR CONTINUITY AT EACH OF THE AMBIENT CON¬ 
DITIONS. AFTER STABILIZATION AT ROOM TEMPERATURE UNIT SHALL 
PASS NORMAL INSPECTION TESTS. 


TABLE I 

INSPECTION TESTS 


TITLES IN PARAGRAPH COLUMN REFER TO PARAGRAPH TITLES IN SPECIFICATION MIL-T-27. 

PARAGRAPH 


SEALING 

IMMERSE IN LIQUID AS INDICATED. 

DIELECTRIC 

STRENGTH 

APPLY 100 VOLTS (RMS) BETWEEN WINDINGS AND BETWEEN WINDINGS AND 
CASE. 

INSULATION 

RESISTANCE 

10,000 MEGOHMS MINIMUM AT 25°C AT 100 V OC. 

DC RESISTANCE 
(AT 25°C) 

R(WHITE-YELLOW) = 1220 OHMS MAXIMUM; R(BROWN-BLUE) = 335 OHMS 
MAXIMUM; R(BLACK-GREEN) = 3000 OHMS MAXIMUM. 

OPEN CIRCUIT 
IMPEDANCE 

SHALL BE 6280 OHMS MINIMUM WITH 5 VOLTS 1 KC, 0 OC (WHITE TO 
YELLOW). 

POLARITY 

LEADS WHITE, BLUE AND GREEN SHALL BE OF LIKE POLARITY. 

NO LOAD 
VOLTAGE 
RATIO 

WITH 5 VOLTS, 3200 CPS (WHITE TO YELLOW), V(WHITE TO YELLOW)/ 
V(BLUE TO BROWN) = 2.08 ±3%: V(WHITE TO YELLOW)/V(GREEN TO BLACK) 
= 0.5 ± 5 % ALSO V(BLUE TO RED)/V(RED TO BROWN) = 1 ±2%. 

PHASE 

SHIFT 

3° MAX PRIMARY TO EITHER SECONDARY. MEASURE WITH 5 VOLTS, 3200 
CPS, 0 DC (WHITE TO YELLOW), WITH A LOAD (BROWN TO BLUE) OF 11 K 
OHMS AND WITH NO LOAD ON BLACK TO GREEN. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
Ml L-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: PRESERVATION, PACKAGING, PACKING AND 
CONTAINER MARKING PER ND 1002215 CLASS I CODE I. 

(1) HANDLING OF LEADS TO BE HELD TO A MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT AS 
SPECIFIED HEREIN. PARAGRAPHS 4.6.11 AND 4.6.16 DO NOT APPLY. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE. 

B. LEAD DATA: < NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(1) MARKING: PER ND 1002019. EACH CAPACITOR SHALL BE PERMANENTLY 

AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME OR SYMBOL, 

NASA DRAWING NUMBER, AND SERIAL NUMBER TO INDICATE COMPLETION OF 
BURN-IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART OR PACKAGE. 
EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING NUMBER. 

C. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE. 

(2) CAPACITANCE TOLERANCE: ±[% AT AND AT OR REFERRED TO 3200 ♦ 100CPS 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES 
THE RATED DC WORKING VOLTAGE APPLIED IN SERIES WITH 1000 OHMS 

TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN. 

3. DESIGN: 

A. DC WORKING VOLTAGE: PER TABLE. * woradNG voltage: svms t 3200 CPS 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C. DISSI PAT I ON FACTOR: 0.«* MAX AT +$5°C and at or REFERRED TO 3200 i 100 CPS. 

D. INSULATION RESISTANCE: 

(1) AT +25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

(2) AT +65°C: 25,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABS0RPTI0N:Q67. MAX. 

F. CAPACITANCE CHANGE: *Z5°C TO -55°C: -6* MAX 

♦25°C TO ♦65°C: ♦ MAX 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM MYLAR DIELECTRIC 
FILM. THE CASE SHALL BE OF METAL AND HERMETICALLY SEALED. 

CONNECTIONS SHALL BE SUCH THAT THE PARTS SHALL BE ESSENTIALLY NON- 
INDUCTIVE, EXTENDED FOIL CONSTRUCTION. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST 
TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A 
VERTICAL AXIAL POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 

THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN BACK 90« TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF 
ELECTRICAL PERFORMANCE. 

J. ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF NO 1002045 SHALL BE PER TEST CONDITION "A" EXCEPT 
♦6C°C MAX;20°C MIN. MAXIMUM CAPACITANCE CHANGE: 0.3* OF INITIAL VALUE AT 55*C. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE TO 10~4 MM 
OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, OF 2000 HOURS. +55°C AND 5 

# 3200 CPS, SHALL BE 10.5* C . 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. TEMPERATURE CYCLING: PRIOR TO BURN-IN ALL CAPACITORS SHALL BE 
TEMPERATURE CYCLED PER PARAGRAPH 4.2.5 OF ND 1002045, TEST CONDITION 
"A" EXCEPT ♦65°C MAXIMUM. 

B. BURN-IN: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 
168 HOURS AT ♦65°C, WITH 1.5 TIMES RATED DC VOLTAGE APPLIED. 

CAPACITORS SHALL THEN BE STRESSED BY 2 TIMES THE RATED DC VOLTAGE 
FOR 1 MINUTE MINIMUM. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING TEMPERATURE CYCLING AND 
BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC STRENGTH 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE SERIAL MJMBER 
IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 

AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

(1) PARTS MUST MEET INITIAL REQUIREMENTS BEFORE AND AFTER TEMPERATURE 
CYCLING. 

(2) BURN-IN PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ±.5% OF INITIAL VALUE. 

(b) DIELECTRIC STRENGTH: NO BREAKDOWN. 

(c) INSULATION RESISTANCE: MEET INITIAL LIMIT. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE FROM INITIAL VALUE. 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS O-1(—O 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS GRAPHICAL 

SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY DESIGN SYMBOL 

REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: PRESERVATION, PACKAGING, PACKING AND 
CONTAINER MARKING PER ND 1002215 CLASS I CODE I. 

Cl) HANDLING OF LEADS TO BE HELD TO A MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT AS 
SPECIFIED HEREIN. PARAGRAPHS 4.6.11 AND 4.6.16 DO NOT APPLY. 

2. INSPECTION ANO ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE. 

8. LEAD DATA: ■ NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(1) MARKING: PER ND 1002019. EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME OR SYMBOL, 

NASA DRAWING NUMBER, AND SERIAL NUMBER TO INDICATE COMPLETION OF 
BURN-IN. ' CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART OR PACKAGE. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING NUMBER. 

C. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE. 

(2) CAPACITANCE TOLERANCE: ±1% AT +55*C AND AT OR REFERRED TO 3200 t\00 CPS FOR DASH NUMBER 001. AT+25 % C 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES II ANO AT OR REFERRED TO 1000 

THE RATED DC WORKING VOLTAGE APPLIED IN SERIES WITH 1000 OHMS | *100 CPS FOR DASH NUMBER 002. 

TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN, fl . . 

3. DESIGN: 

A. DC WORKING VOLTAGE: PER TABLE.* working voltage: svrps • 3200 CPS 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C. D ISSI PAT I ON FACTOR: O.tt MAX AT' +$5°C BHD AT OR REFERRED TO *3200 i 10CFCRS. 

D. INSULATION RESISTANCE: 

(1) AT +25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

(2) AT +65°C: 25,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABS0RPTI0N:Q6 7. MAX. 

F. CAPACITANCE CHANGE: -OOI; +25*C TO -55*Ct MAX ZLT-OCfc; + 25*CT0 0*C: -17. MAX +25* TO -S5*C: -(»% MAX - 

_ . *25* TO +65 *t: +17. MAX “ " +E5*CT0 -IB*D -2% MAX __+2&\ TO +6S*C : +HIMAX 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM MYLAR DIELECTRIC 
FILM. THE CASE SHALL BE OF METAL AND HERMETICALLY SEALED. 

CONNECTIONS SHALL BE SUCH THAT THE PARTS SHALL BE ESSENTIALLY NON- 

INDUCTIVE. EXTENDED FOIL CONSTRUCTION. I unltssotherwisespeofco I- 77 
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REQUIREMENTS: (CONTINUED) 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST 
TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A 
VERTICAL AXIAL POSITION. BEND THE CAPACITOR BODY IN A PLANE 90°, 

THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF 
ELECTRICAL PERFORMANCE. 

J. ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A" EXCEPT 
♦60°C MAX;20*C MIN. WXIMUM CAPACITANCE CHANGE: 0.3% OF INITIAL VALUE AT 55*C. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE TO 10~4 MM 
OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, OF 2000 HOURS, +55*C AND 

I 3200 CPS. SHALL BE +0.5% * 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. TEMPERATURE CYCLING: PRIOR TO BURN-IN ALL CAPACITORS SHALL BE 
TEMPERATURE CYCLED PER PARAGRAPH 4.2.5 OF ND 1002045, TEST CONDITION 
"A" EXCEPT ♦65°C MAXIMUM. 

B. BURN-IN: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 
168 HOURS AT ♦65°C, WITH 1.5 TIMES RATED DC VOLTAGE APPLIED. 

CAPACITORS SHALL THEN BE STRESSED BY 2 TIMES THE RATED DC VOLTAGE 
FOR 1 MINUTE MINIMUM. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING TEMPERATURE CYCLING AND 
BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC STRENGTH 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE SERIAL NUMBER 
IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 

AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

(1) PARTS MUST MEET INITIAL REQUIREMENTS BEFORE AND AFTER TEMPERATURE 
CYCLING. 

(2) BURN-IN PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ±.555 OF INITIAL VALUE. 

(b) DIELECTRIC STRENGTH: NO BREAKDOWN. 

(c) INSULATION RESISTANCE: MEET INITIAL LIMIT. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE FROM INITIAL VALUE. 
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GRAPHICAL 

SYMBOL 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS O-1(—O 

SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS GRAPHICAL 

SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY DESIGN SYMBOL 

REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: PRESERVATION, PACKAGING, PACKING AND 
CONTAINER MARKING PER ND 1002215 CLASS I CODE I. 

(1) HANDLING OF LEADS TO BE HELD TO A MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT AS 
SPECIFIED HEREIN. PARAGRAPHS 4.6.11 AND 4.6.16 DO NOT APPLY. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE. 

B. LEAD DATA: NICKEL PER ND 1015400. A CERTIFICATE OF 

COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(1) MARKING: PER ND 1002019. EACH CAPACITOR SHALL BE PERMANENTLY 

AND LEGIBLY MARKED WITH THE MANUFACTURER’S NAME OR SYMBOL, 

NASA DRAWING NUMBER, AND SERIAL NUMBER TO INDICATE COMPLETION OF 
BURN-IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER’S TYPE OR PART NUMBER MAY APPEAR ON PART OR PACKAGE. 

EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING NUMBER. 

C. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE. 

(2) CAPACITANCE TOLERANCE: ±17. AT +55*C AND AT OR REFERRED TO 3200 *100 CPS FOR DASH NUMBER 001. *1% AT+£5*C 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES II AND AT OR REFERRED TO 1000 

THE RATED DC WORKING VOLTAGE APPLIED IN SERIES WITH 1000 OHMS ±100 CPS FOR DASH NUMBER 002. 

TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN. U 

3. DESIGN: 

A. DC WORKING VOLTAGE: PER TABLE. K w»«ing VOLTAGE: 5Vf»’S e 3200 cps 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C . D I SSI PAT I ON FACTOR: 0,« MAX AT +$5°C AND AT OR REFERRED TO 23200 i lOff'CP.S. 

D. INSULATION RESISTANCE: 

(1) AT +25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

(2) AT +65°C: 25,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABSORPTION:0.6% MAX. 

F. CAPACITANCE CHANGE: -001,* +25®C TO -55*C: -67. MAX -002*, + 25*0 70 0*C: -1% MAX +25* TO -SS*Ct -fcT. MAX 

+£5*t TO +65 # C: +17. MAX +25H TO -2?. MAX +2B* TO +fcS*Ct Tilt MAX 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM MYLAR DIELECTRIC 
FILM. THE CASE SHALL BE OF METAL AND HERMETICALLY SEALED. 

CONNECTIONS SHALL BE SUCH THAT THE PARTS SHALL BE ESSENTIALLY NON- _ 

INDUCTIVE, EXTENDED FOIL CONSTRUCTION. I unless otherwise ^ 
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REQUIREMENTS: (CONTINUED) 

H. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST 
TWICE - WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A 
VERTICAL AXIAL POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, 

THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF 
ELECTRICAL PERFORMANCE. 

J. ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF ND 1002045 SHALL BE PER TEST CONDITION "A" EXCEPT 
♦60°C MAX; 20°C MIN. WXIMUM CAPACITANCE CHANGE: 0.}* Of INI UAL VALUE AT 55°C. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512. PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE TO 10"* MM 
OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST, OF 2000 HOURS. +55*C AND 5 
i 3200 CPS, SHALL BE ±0.5% 

4. SPECIAL CONDITIONING BY.SUPPLIER: 

A. TEMPERATURE CYCLING: PRIOR TO BURN-IN ALL CAPACITORS SHALL BE 
TEMPERATURE CYCLED PER PARAGRAPH 4.2.5 OF ND 1002045, TEST CONDITION 
it A" EXCEPT ♦65°C MAXIMUM. 

B. BURN-IN: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 
168 HOURS AT ♦65°C, WITH 1.5 TIMES RATED DC voltage applied. 

CAPACITORS SHALL THEN BE STRESSED BY 2 TIMES THE RATED 0C VOLTAGE ‘ 

FOR 1 MINUTE MINIMUM. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING TEMPERATURE CYCLING AND 
BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC STRENGTH 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE SER'flL 
IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

(1) PARTS MUST MEET INITIAL REQUIREMENTS BEFORE AND AFTER TEMPERATURE 
CYCLING. 

(2) BURN-IN PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ±.5% OF INITIAL VALUE. 

(b) DIELECTRIC STRENGTH: NO BREAKDOWN. 

(c) INSULATION RESISTANCE: MEET INITIAL LIMIT. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE FROM INITIAL VALUE. 
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REQUIREMENTS: 

1. GENERAL: „ 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

D. PACKAGING AND PACKING: PRESERVATION, PACKAGING, PACKING AND 
CONTAINER MARKING PER ND 1002215 CLASS I CODE I. 

(1) HANDLING OF LEADS TO BE HELD TO A MINIMUM. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-19978 EXCEPT AS 
SPECIFIED HEREIN. PARAGRAPHS 4.6.11 AND 4.6.16 DO NOT APPLY. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS PER OUTLINE. 

B LEAD DATA: GOLD PLATED NICKEL PER ND 1015400. A CERTIFICATE OF 
COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(1) MARKING: PER ND 1002019. EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE MANUFACTURER'S NAME OR SYMBOL, 

NASA DRAWING NUMBER, AND SERIAL NUMBER TO INDICATE COMPLETION OF 
BURN-IN. CAPACITANCE VALUE, TOLERANCE, VOLTAGE RATING, AND 
MANUFACTURER'S TYPE OR PART NUMBER MAY APPEAR ON PART OR PACKAGE. 
EACH CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING NUMBER. 

C. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE. 

(2) CAPACITANCE TOLERANCE: ±1% AT ^"C AND 1000 ± 100 CPS. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: UNITS SHALL WITHSTAND 2 TIMES 
THE RATED DC WORKING VOLTAGE APPLIED IN SERIES WITH 1000 OHMS 

TO THE CAPACITOR TERMINALS FOR 1 MIN. WITHOUT DIELECTRIC BREAKDOWN 

3. DESIGN: 

A. DC WORKING VOLTAGE: PER TABLE. 

B. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. 

C. DISSIPATION FACTOR: 0.5? MAX AT «-25°C AND 1000 ± 100 CPS. 

D. INSULATION RESISTANCE: 

(1) AT ♦25°C: 100,000 MEGOHM MIN. BETWEEN TERMINALS. 50,000 

MEGOHMS MIN. BETWEEN CASE AND EITHER TERMINAL. 

(2) AT *65°C: 25,000 MEGOHMS MIN. BETWEEN TERMINALS. 

E. DIELECTRIC ABS0RPTI0N:Q67« MAX. 

F. CAPACITANCE CHANGE: +25°C TO -55°C: -6? MAX 

♦25°C TO ♦65°C: ♦ \.% MAX 

G. CONSTRUCTION: PARTS SHALL BE CONSTRUCTED FROM MYLAR DIELECTRIC 
FILM. THE CASE SHALL BE OF METAL AND HERMETICALLY SEALED. 

CONNECTIONS SHALL BE SUCH THAT THE PARTS SHALL BE ESSENTIALLY NON- 
INDUCTIVE, EXTENDED FOIL CONSTRUCTION. 
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REQUIREMENTS: (CONTINUED) 

H LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 FOUND AXIAL PULL 
FOR 1 MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST 
TWICE - WITH A 2 FOUND LOAD SUSPENDED FROM THE LEAD IN A 
VERTICAL AXIAL POSITION, BEND THE CAPACITOR BODY IN A PLANE 90®, 

THEN BACK 180° TO THE OPPOSITE EXTREME, AND THEN BACK 90® TO THE 
STARTING POSITION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF 
ELECTRICAL PERFORMANCE. 

J ENVIRONMENTAL: 

(1) TEMPERATURE CYCLING: TEMPERATURE CYCLING PER PARAGRAPH 
4.2.5 OF NO 1002045 SHALL BE PER TEST CONDITION "A" EXCEPT 
♦60®C MAX;20°C MtN, LIMITS: CX3J0F INITIAL VALUE. 

(2) SEALING TEST: UNITS SHALL GIVE NO INDICATION OF LEAKAGE 
WHEN TESTED PER METHOD 512, PROCEDURE I OF MIL-STD-810. 

(3) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND AFTER 
AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE TO 10“ 4 MM 
OF MERCURY FOR 96 HOURS. 

(4) LIFE: MAX I MUM CAPACITANCE CHANGE DURING LIFE TEST, PER 
PARAGRAPH 4.2.7.1 OF ND 1002045, EXCEPT AT ♦55®C, SHALL BE ±0.5%. 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. TEMPERATURE CYCLING: PRIOR TO BURN-IN ALL CAPACITORS SHALL BE 
TEMPERATURE CYCLED PER PARAGRAPH 4.2.5 OF ND 1002045, TEST CONDITION 
"A" EXCEPT ♦65®C MAXIMUM. 

B. BURN-IN: THE MANUFACTURER SHALL BURN-IN ALL CAPACITORS FOR 
168 HOURS AT ♦65®C, WITH 1.5 TIMES RATED VOLTAGE APPLIED. 

CAPACITORS SHALL THEN BE STRESSED BY 2 TIMES THE RATED VOLTAGE 
FOR 1 MINUTE MINIMUM. 

C. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING ELECTRICAL 
CHARACTERISTICS PRIOR TO AND FOLLOWING TEMPERATURE CYCLING AND 
BURN-IN: 

(1) CAPACITANCE 

(2) DIELECTRIC STRENGTH 

(3) INSULATION RESISTANCE 

(4) DISSIPATION FACTOR 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL CAPACITOR WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL 
AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY 
PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING 
TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT BE 
ACCEPTABLE. 

(1) PARTS MUST MEET INITIAL REQUIREMENTS BEFORE AND AFTER TEMPERATURE 
CYCLING. 

(2) BURN-IN PARAMETRIC CHANGE LIMITS: 

(a) CAPACITANCE: ±.5* OF INITIAL VALUE. 

(b) DIELECTRIC STRENGTH: NO BREAKDOWN. 

(c) INSULATION RESISTANCE: MEET INITIAL LIMIT. 

(d) DISSIPATION FACTOR: .0004 MAXIMUM CHANGE FROM INITIAL VALUE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN NO 1002054, UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

D. PRESERVATION, PACKING, PACKAGING, AND CONTAINER MARKING SHALL 
BE IN ACCORDANCE WITH ND 1002215, CUSS I, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. LEAD DATA: 

(1) COPPER CORED NO. 52 ALLOY, WltH COPPER FLASH, 50-150 

MICRO INCHES NICKEL AND 50-200 MICROINCHES GOLD OUTSIDE PLATING 
COMPOS ITION OF. THE NO. 52 ALLOT SHALL BE AS FOLLOWS:. 


NICKEL AND COBALT 

MANGANESE 

SILICON 

CARBON 

PHOSPHORUS 

SULPHUR 

IRON 


50-51 % 

.60% MAX 
.30% MAX 
.10% MAX 
.02% MAX 
.02% MAX 
REMAINDER 


THE NO. 52 ALLOY SHALL HAVE A WALL THICKNESS OF 28% TO 
38% OF THE TOTAL DIAMETER. 

(2) THE LEADS SHALL NOT CONTAIN KINKS OR BENDS WHOSE AMPLI¬ 
TUDES EXCEED 1/2 OF THE RADIUS OF THE LEAD OVER A NODE TO 
NODE DISTANCE OF 1/8 OR LESS. THE LEADS SHALL FALL FREELY 
IN A TUBE WITH AN I.D. EQUAL TO 1-1/2 TIMES THE LEAD DIAM¬ 
ETER AND A MINIMUM TUBE LENGTH EQUAL TO THE LEAD LENGTH. 

THE FINISH OF THE LEADS SHALL BE FREE OF FOREIGN MATERIAL 
IN THE AREA 1/16 MAXIMUM FROM THE DEVICE BODY TO WITHIN 
1/8 OF THE LEAD END. FOREIGN MATERIAL SHALL MEAN ANY MATER 
IAL NOT COMMON TO THE LEAD FINISH WHICH WOULD REDUCE WELDA¬ 
BILITY AND SOLDERABILITY. 

(3) A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL AC¬ 
COMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II 

(1) ZENER VOLTAGE (V 2 ) 

(2) IMPEDANCE (Zzj) 

(3) REVERSE CURRENT (l R ) 

C. MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED), 

DASH NUMBER, AND THE MANUFACTURER'S NAME; TRADEMARK; OR CODE; 

DATE CODE; AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 

MARKED ON THE PART PER ND 1002019. THE MANUFACTURER'S PART 

NUMBER MAY APPEAR ON THE PART. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

3. DESIGN: 

A. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

B. MAXIMUM RATINGS: PER TABLE I. 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C. 

D. THERMAL RESISTANCE: 100°C/W MAXIMUM, JUNCTION-TO-AMBIENT. 

E. POWER DISSIPATION: 1.5 WATTS MAX, DERATE 10MW/°C ABOVE 25 # C 
AMBIENT. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS. 

(1) AMBIENT TEMPERATURE: 25®C ± 2°C. 

(2) POWER DISSIPATION: 800 MILLIWATTS (DIODE IN VOLTAGE 
BREAKDOWN CONDITION) 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) ZENER VOLTAGE (V £ ) 

(2) DYNAMIC IMPEDANCE AT 1^ (Z ZT ) 

(3) REVERSE LEAKAGE CURRENT (l R ) 

C. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL DIODE WITH THE INITIAL TEST 
READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE 
FINAL AND INITIAL READING. THE TEST DATA SUBMITTED SHALL ALSO 
IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR WHICH 
EXCEED THE SPECIFIED LIMITS FOR PARAMETRIC CHANGES FOLLOWING 
BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(a) ZENER VOLTAGE: 13% OF INITIAL VALUE 

(b) ZENER IMPEDANCE: AN ABSOLUTE CHANGE EQUAL TO 20% 

OF SPECIFIED MAXIMUM ZENER IMPEDANCE. 

(c) REVERSE LEAKAGE CURRENT: 5 X INITIAL VALUE OR 50 NA 
WHICHEVER IS GREATER. 

D. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE INTERVAL BETWEEN FINAL SEAL AND THE 
240 HOUR BURN-IN. 

(1) MONITORED VARIABLE FREQUENCY VIBRATION AT A CONSTANT PEAK 
ACCELERATION OF 20 G MINIMUM OVER 100-2000 CPS PER MIL-STD-750 
METHOD 205G WITH FORCE APPLIED PERPENDICULAR TO THE MAJOR AXIS. 

MONITORED SHOCK PER MIL-STD-750 METHOD 2021.1 WITH A MINIMUM 
OF 5 BLOWS IN A DIRECTION PERPENDICULAR TO THE MAJOR AXIS AT 
A MINIMUM OF 3KG PEAK ACCELERATION. MONITOR DURING TESTING 
FOR OPENS AND SHORTS USING A MINIMUM INTERMITTENCY CAPABILITY 
OF 5 MICROSECONDS. ALSO MONITOR SIGNIFICANT ELECTRICAL . 
PARAMETER CHANGES. 

(2) HERMETIC SEAL PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III; WITH GROSS LEAK PER TEST CONDITION A. A LEAK 
RATE OF 1 X 10" 8 ATM-CC/SEC OR GREATER SHALL CONSTITUTE A 
FAILURE. 

NOTES: 

1. ALL SPECIFICATIONS (EXCEPT FORWARD VOLTAGE DROP) ARE BASED ON A DC 
CURRENT FLOW THRU THE DIODE IN SUCH A DIRECTION THAT THE CATHODE 
IS POSITIVE WITH RESPECT TO THE ANODE. 

2. ZENER IMPEDANCE IS MEASURED BY SUPERIMPOSING A 60 CYCLE AC CURRENT 
ON THE DC TEST CURRENT. THE MAGNITUDE OF THE AC CURRENT SHALL BE 
10% OF THE DC LEVa. (7 _ E(AC) 

U Z-|(AC) . 
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TABLE I 


| MAXIMUM RATINGS AT AMBI 

IENT TEMPERATURE = 25°C | 

NASA 

DASH 

NUMBER 

ZENER 

CURRENT 

(Ijm) 

MAqc 

POWER 

DISSIPATION 

(P) 

W 

JUNCTION 

TEMPERATURE 

(Tj) 

•C 

EIA 

TYPE 

DESIGNATION 
(FOR REF ONLY) 

-1 

nm 

1.5 

175 

1N3789B 

-2 

62 

1.5 

175 

1N3796B 

-3 

51 

1.5 

175 

1N3798B 


TABLE II 


ELECTRICAL CHARACTERISTICS AT AMBIENT TEMPERATURE *25°C 
_(UNLESS OTHERWISE SPECIFIED)_ 


PARAMETER 

CONDITIONS 

SYMBOL 

SPEC 

IF 1CATION LIMITSl 

MIN 

MAX | 

UNITS 

ZENER VOLTAGE -1 

l 2T = 37MA 

vz 

9.5 

HQ 

VOLTS 

-2 

l ZT = 19MA 

vz 

19 

21 

VOLTS 

-3 

1 u s 16MA 

vz 

22.8 

25.2 

VOLTS 

ZENER IMPEDANCE -1 

l ZT = 37MA 

Z ZT 


5 

0M4S 


1 & s 0.25MA 

Z ZK 


700 

OHMS 

-2 


Z ZT 


10 

OHMS 


l ZK S 0.25MA 

Z ZK 


750 

OMIS 

-3 

l ZT S 16MA 

Z ZT 


13 

OHMS 


12K = 0.25MA 

Z ZK 


750 

OHMS 

REVERSE CURRENT >1 

V R = 7.6 VOLT 

mm 


100 

NA 

-2 

V R = 15.2V 

mm 



NA 

-3 

V R = 18.2V 

•r 


huji 

NA 

ZENER VOLTAGE CHANGE -1 

AV Z * V Z2 -Vzi 

AV Z 


.75 

VOLTS 


»Z1 « IZK 

AV Z 


S *-1 

VOLTS 


V Z2 AT l n 

oa 


fBEM 

VOLTS 

FORWARD VOLTAGE DROP -1 

l F = 300MA 

m 


BOI 

VOLTS 

~^2 

Ip = 300MA 



Hm 

VOLTS 

T 

Ip = 300MA 

Vf 


12m 

VOLTS 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS SPECIFIED IN ND 7015404, CLASS 2 

G. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 

REQUIREMENTS IN NO 1002044 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS OF THIS DRAWING 
D. UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED PER 
ND 1002215 CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS: PER FIGURE I AND TABLE I 

(2) MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 
MARKED PER ND 1002019 WITH NASA DRAWING NUMBER, DASH 
NUM8ER AND REVISION LETTER MANUFACTURER’S AND SERIAL 
NUMBER TO INDICATE COMPLETION OF BURN IN. THE 
MANUFACTURER’S NAME AND/OR SYMBOL, CAPACITANCE VALUE, 
TOLERANCE, AND MANUFACTURER'S PART OR TYPE NUMBER 
MAY ALSO APPEAR ON PART AND PACKAGE. EACH CONTAINER 
SHALL BE MARKED WITH THE NASA QRAWING NUMBER AND 
REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: TEST PER MIL-C-3965 

(1) CAPACITANCE AND CAPACITANCE TOLERANCE: PER TABLE II 

(2) POWER FACTOR: PER TABLE II 

(3) DC LEAKAGE CURRENT: PER TABLE II 

(4) TERMINAL TO CASE INSULATION RESISTANCE: THE 
INSULATION RESISTANCE, MEASURED AT 250 VDC, BETWEEN THE 
TWO TERMINALS TIED TOGETHER AND THE CASE SHALL BE 

100 MEGOHMS MIN. 


3. DESIGN REQUIREMENTS: 

A. OPERATING TEMPERATURE RANGE: -55°C. TO ♦125°C. 

B. DC WORKING VOLTAGE: 45 VOLTS AT 85°C DERATED TO 30 VOLTS AT 
125°C. 

C. MAX CAPACITANCE CHANGE AT -55°C.: -45%. AT 125°C: +75% 

D. INTERNAL CAPACITOR SECTIONS SHALL BE SECURELY POTTED IN 
PLACE. 

E. RATED SURGE VOLTAGE: 50 VDC AT 85°C DERATED TO 35 VOLTS 
AT 125°C. 


4. SPECIAL 'CONDITIONING BY SUPPLIER: 

A. BURNIN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 
HOURS MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE 
OF +125°C. THE MANUFACTURER SHALL DETERMINE AND 
RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS 
PRIOR TO AND FOLLOWING BURN IN: 

PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 
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REQUIREMENTS: CONTINUED 

(1) CAPACITANCE 

(2) POWER FACTOR 

(3) LEAKAGE CURRENT 

B. THE BURN IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 
MEET THE SPECIFIED REQUIREMENTS. UNITS FAILING TO MEET 
INITIAL DRAWING REQUIREMENTS OR WHICH EXCEED THE SPECIFIED 
LIMITS FOR PARAMETRIC CHANGES FOLLOWING BURN-IN SHALL NOT 
BE ACCEPTABLE. 

(1) PARAMETRIC CHANGE LIMITS: 

(2) CAPACITANCE: ± 20 % OF INITIAL 125°C VALUE. v 

TABLE I 
CASE I L 
SIZE MAX 

10 2.562 

20 2.062 
30 1.437 



TABLE- II 


CAPACITANCE-15?» + 50% 
(UF) 

AT 25°C AND 120 CPS 



MAX 

ESR (OHMS) 
AT 120 CPS 
AND 25°C 


0.58 
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RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITEO STATES GOVERN¬ 
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IN ANT WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
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REQUIREMENT: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE 

PROVISIONS SPECIFIED IN ND 1015404, CLASS 2 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION 

REQUIREMENTS IN ND 1002044 UNLESS MODIFIED OR 
AMENDED BY THE DESIGN REQUIREMENTS OF THIS DRAWING 

D. UNIT PACKAGING AND PACKING SHALL BE ACCOMPLISHED PER 
ND 1002215 CLASS I, CODE 2 . 


2 . INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) DIMENSIONS: PER FIGURE I AND TABLE I 

(2) MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY 

MARKED PER ND 1002019 WITH NASA DRAWING NUMBER, 

DASH NUMBER AND REVISION LETTER MANUFACTURERS AND 
SERIAL NUMBER TO INDICATE COMPLETION OF BURN IN 
THE MANUFACTURES NAME AND/OR SYMBOL, CAPACITANCE 
VALUE, TOLERANCE, AND MANUFACTURES PART OR TYPE 
NUMBER MAY ALSO APPEAR ON PART AND PACKAGE. EACH 
CONTAINER SHALL BE MARKED WITH THE NASA DRAWING 
NUMBER AND THE REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS: TEST PER MIL-C-3965 

(1) CAPACITANCE AND CAPACITANCE TOLERANCE: PER TABLE H 

(2) POWER FACTOR: PER TABLE II 

(3) DC LEAKAGE CURRENT: PER TABLE II 

3. DESIGN REQUIREMENTS: 

A. OPERATING TEMPERATURE RANGE: -55°C. TO ♦125°C 

B 4 . DC WORKING VOLTAGE: 45 VOLTS85°C DERATED TO 30 VOLTS @ I25°C 

C. MAX CAPACITANCE CHANGE AT -55°C. : -45%. AT I25*C:W5% 

D. INTERNAL CAPACITOR SECTIONS SHALL BE SECURELY POTTED IN PLACE. 

E. RATED SURGE VOLTAGE: 50VDC<£> 85°C DERATED TO 35 VOLTS AT I25°C 

4. SPECIAL CONDITIONING BY SUPPLIER 

A. BURN IN: ALL CAPACITORS SHALL BE BURNED-IN FOR 250 

HOURS MINIMUM AT RATED DC VOLTAGE AT A TEMPERATURE 
OF ♦125°C. THE MANUFACTURER SHALL DETERMINE AND 
RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS 
PRIOR TO AND FOLLOWING BURN IN: 

(1) CAPACITANCE 

(2) POWER FACTOR 

' (j) LEAKAGE CURRENT 

B. THE BURN IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES* 

POSITIVE IDENTIFICATION BY SERIAL NUMBER OF EACH *,_ 

INDIVIDUAL CAPACITOR WITH THE INITIAL TEST READING, 

TFE FINAL READING AND THE PERCENT CHANGE BETWEEN ; — 

THE FINAL AND INITIAL READING. THE TEST DATA ‘ - 

SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO - 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 
FOR THIS DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL 
TESTING, SHALL BE IN ACCORDANCE WITH SPECIFICATION 

ND 1015404, CLASS 3. 

C. EACH UNIT CONTAINER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, ITEM NAME, NASA 
DRAWING NUMBER, NET CONTENTS, LOT NUMBER AND DATE OF MANUFACTURE. 

D. PRESERVATION, PACKING, PACKAGING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 8. 

2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL: THIS TAPE SHALL CONSIST OF TFE FLUOROCARBON FILM 
WITH A BONDABLE BACKING COATED ON ONE SIDE WITH A THERMOSETTING 
ACRYLIC PRESSURE-SENSITIVE ADHESIVE. 

B. COLOR: CLEAR TRANSLUCENT. 


C. PHYSICAL PROPERTIES: 

PROPERTY 1 UNITS I VALUE 

THICKNESS _ MiLS 2.2 ± .5 

TENSILE STRENGTH LBS/IN 10 MIN. 
ELONGATION PERCENT 50 MIN._ 


WIDTH 


UNITS VALUE TEST METHOD 
MiLS 2,2 ± .5 ASTM D 1000 
LBS/IN 10 MIN. ASTM D 1000 
PERCENT 50 MIN. ASTM D 1000 
INCHES 1-1/2 t 1/32 ASTM D 1000 


DESIGN: 

A. INTENDED USE: THIS TAPE IS DESIGNED FOR APPLICATIONS WHERE 
MOISTURE RESISTANCE IS REQUIRED USING A THIN, BONOABLE TFE TAPE 
HAVING VERY LOW MOISTURE PERMEABILITY. 

B. ELECTRICAL PROPERTIES: 

PROPERTY I UN ITS I VALUE I TEST METHOD 
ELECTRIC STRENGTH VOLTS 4000 MIN. ASTM D 1000 
INSULATION MEGOHMS 500,000 ASTM D 1000 

RESISTANCE _ MIN._ 


C. PHYSICAL PROPERTIES: 

PROPERTY I UNITS 

ADHESION TO STEEL _ OZS./IN. 

ADHESION TO BACKING _ OZS./IN 

MOISTURE VAPOR TRANSMISSION GRMS/100 

SQ IN/24 


ILENGTH/ROLL 


HRS. 

YARDS 


VALUE TEST METHOD 
18 MIN. ASTM D 1000 
8 MIN. ASTM D 1000 
0.0 TO JAN-P-127 
0.5 NOM 

36 MIN ASTM D 1000 


D. SHELF LIFE: THE TAPE SHALL HAVE A MINIMUM SHELF LIFE OF 
ONE YEAft FROM DATE OF MANUFACTURE WHEN STORED AT ROOM 
CONDITIONS (TEMPERATURE < 75°F) AND SHALL HAVE NOT LESS 
THAN 75% OF THE USABLE SHELF LIFE REMAINING WHEN RECEIVED 
BY THE PURCHASER. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING 
PER ND 1002215, CLASS I, CODE 4. 


2. DESIGN: 

A. MATERIAL: 

1. LAMINATION: 

ALUMINUM PER QQ-A-250/1. LAMINATION THICKNESS .003 (REF) 

2. FILLER: 

UNSATURATED POLYESTER STYRENE RESIN (PARAPLEX P-43) 

ZERO WATER ABSORBTION, STABLE TO 200°F UNLAMINATED, 

400°F LAMINATED. 

B. EDGE BONDED: 3 SIDES 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, aASS 3. 

C. PRESERVATION, PACKAGING, PACKIN6 AND CONTAINER MARKING PER 
NO 1002215, CLASS I, CODE 7. 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: NEOPRENE RUBBER PER MIL-R-6855, CLASS TE, GRADE 60 

B. DUROMETER: SHORE A 60 1 5 PER MIL-R-6855. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 7. 

D. SCREWS SHALL MEET THE REQUIREMENTS OF FF-S-86, TYPE VI 
EXCEPT AS SPECIFIED BELOW. 

2. INSPECT I ON AND ACCEPTANCE: / 

A. MATERIAL: ALLOY STEEL PER FF-S-86. 

B. FINISH: (SEE TABLE I) 

(1) NICKEL PLATE (.0002 -.0004 THICK) PER QQ-N-290, CLASS 2 

(2) TIN PLATE (.0002 -.0004 THICK) PER MIL-T-10727, TYPE I. 

3. DESIGN: 

A. HEAD TO BE FORMED BY COLD HEADING. 

B. MINIMUM ULTIMATE TENSILE STRENGTH: 160,000 PSI. 

C. SCREWS WHICH HAVE A LENGTH LESS THAN THE MINIMUM BASIC THREAD LENGTH, 

SHALL BE THREADED AS CLOSE TO TIC HEAD AS PRACTICABLE. 
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MAX I MIN SIZE 
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TIN PLATE 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL MEET THE REQUIREMENTS OF MIL-R-10509, STYLE RN60, 
CHARACTERISTIC E, TOLERANCE B; EXCEPT AS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 10154-04, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING ALL THE QUALIFICATION 
REQUIREMENTS OF ND 1002057 UNLESS MODIFIED OR AMENDED BY THE 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

E. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER 
ND 1002215 CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. ELECTRICAL REQUIREMENTS: 

(1) RESISTANCE VALUE: PER TABLE. 

(2) TOLERANCE: ± .1% 

B. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER, DASH NUMBER, LOT CODE 
NUMBER OR SERIAL NUMBER, RESISTANCE VALUE AND TOLERANCE, 
MANUFACTURER'S NAME OR SYMBOL SHALL BE PERMANENTLY AND 
LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) LEADS: IRON-NICKEL ALLOY, COPPER CLAD, GOLD PLATED PER 

PS 1015401. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIRE¬ 
MENT SHALL ACCOMPANY EACH SHIPMENT. 


3. DESIGN: 

A. DIELECTRIC VOLTAGE: 750 VOLTS RMS, MINIMUM. 

B. TEMPERATURE COEFFICIENT: ± 25 PPM/°C FROM -55°C TO ♦175°C. 

C. MAX VOLTAGE RATING: 250 VOLTS. 

D. POWER RATING: 1/8 WATT AT 125°C; DERATING LINEAR TO +175°C. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL RESISTORS SHALL BE BURNED IN FOR 100 HOURS AT 
♦125°C AT 1/8 WATT. 

B. LIMITS: RESISTANCE CHANGE AT CONCLUSION OF BURN-IN SHALL NOT 
EXCEED 0.05# AND THE UNIT SHALL MEET THE INITIAL TOLERANCE 
BEFORE AND AFTER BURN-IN. 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL RESISTOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO 

MEET THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLLOW¬ 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 
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ND 1002034 FOR THIS DRAWING. 


4 


3 


M 


j 2 I 1 I 1008878 



REVISIONS 1 

0 

Z 

PI 

LTR 

DESCRIPTION 

DATE 

APPROVED 


- 

INITIAL RELEASE CLASS A 

PER TDRR 










1.625 



.024 


DIA 


SHAPE OPTIONAL 
WITHIN ENVELOPE 



I 


1 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

2 PLACE 3 PLACE 

DECIMALS DECIMALS ANGLES 
+ + + 

MIT 

INSTRUMENTATION LAS 

Cammiosi Mam. 

MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN DATE 

RESISTOR, FIXED, FILM— 

1/8 WATT, ±0.1# 

SPECIFICATION CONTROL DRAWING 


CONTRACT NAS9-497 

DO NOT SCALE THIS DRAWING 

KMERML 

SEE REQUIREMENTS 

A.CMCTZGER 

N1U iMWWU 

SIZE 

CODE IDENTNa 

80230 

1008878 

MIT APPROVAL 

APPROVAL 

1 1 Hi — N 1 iSSliJB 



r-s— .i //."‘ t 


i 


ii 










4 L.J 8169001 I 3 


NASA 

DASH 

NUMBER 

RESISTANCE 

K OHMS 

NASA 

DASH 

NUMBER 

RESISTANCE 
K OHMS 

NASA 

DASH 

NUMBER 

RESISTANCE 
K OHMS 

NASA 

DASH 

NUMBER 

RESISTANCE 

K OHMS 

NASA 

DASH 

NUMBER 

ESI 

nai 

-046 

14.225 

H SB 

24.468 

-136 

59.317 

-181 

HI 

5.342 

-047 

14.339 

H 

24.664 

-137 

59.792 

-182 

eh 

5.385 

-048 

14.454 

H fl?B 

24.861 

-138 

60.270 

-183 

-004 

5.428 

-049 

14.570 

-094 

25.060 

-139 

60.752 

-184 

-005 

5.471 

-050 

14.687 

-095 

25.260 

EB3 

61.238 

-185 


HE 

-051 

14.804 

m 

25.462 

-141 

61.728 

-186 



-052 

14.922 

Ha 

25.666 

-142 

62.222 

-187 



053 

15.041 

-098 

25.871 

-143 

62.720 

-188 


5.648 

-054 

15.161 

-099 

26.078 

-144 

63.222 

-189 

-010 

5.693 

-055 

15.282 

-100 

26.287 

-145 

63.728 

-190 

WB3SM 

5.739 

-056 

15.404 

BE 

26.497 

bbi 

64.238 

-191 

EB 

5.785 

-057 

15.527 

BE 

26.709 

Eta 

64.752 

-192 

EH 

5.831 

-058 

15.651 

B *9 

26.923 

Eta 

65.270 

-193 

-014 

5.878 

-059 

15.776 

-104 

27.138 

Eta 

65.792 

-194 

-015 

5.925 

-060 

15.902 

-105 

27.455 

EH 

66.318 

-195 

-016 

5.972 

-061 

16.029 


27.675 

BE 

66.849 

-196 

-017 


-062 

16.157 

-107 

27.896 

eh 

67.484 

-197 

-018 


-063 

16.286 

mm 

28.119 

EH 

68.024 

-198 

-019 

6.117 


16.416 

Ell 

28.344 

-154 

68.568 

-1 99 

EE3 

6.166 

-065 

16.547 

-110 1 

28.571 

-155 

69.117 


-021 

EHQ^B 

-066 

16.679 

msm 

28.800 

-156 

69.670 

-201 

-022 


-067 

16.812 

Eta 

29.030 

-157 

70.227 

-202 

-023 


-068 

16.900 

Eta 

29.262 

-158 

70.789 

-203 

-024 

7.112 

-069 

17.035 

-114 

29.496 

-159 

71.355 

-204 

-025 

7.169 

-070 

17.171 

-115 

23.732 

-160 

71.926 

-205 

-026 

7.227 

-071 

17.308 

-116 

29.970 

BEE 

72.501 

-206 

-027 

7.284 

-072 

17.446 

-117 

30.210 

Eta 

73.081 

-207 

-028 

7.343 

-073 

17.586 

-118 

30.452 

EH 

73.666 

-208 

-029 


-074 

17.727 

-119 

30.696 

-164 

74.255 

-209 

-030 

1 7.461 

-075 

17.869 

-120 

30.942 

-165 

74.849 


tmsm 


-076 

18.012 

-121 

31.190 

-166 

75.448 

-211 

-032 

BPS 

-077 

18.156 

-122 

31.440 

-167 

76.052 

-212 

IEH 

7.641 

-078 

18.301 

-123 

31.692 

-168 

76.660 

-213 

-034 


-079 

18.447 

-124 

31.946 

-169 

77.273 

-214 

-035 

7.764 


18.595 

-125 

32.202 

-170 

77.891 

-215 

KfiETrE 

7.826 

-081 

18.744 

-126 

32.460 

-171 

78.514 

-216 

HQ 

7.888 

-082 

18.894 

-127 

32.720 

-172 

79.142 

-217 

HQ 

7.951 

-083 

19.045 

-128 

32.982 

-173 

79.775 

-218 

H Q 

mm a 

-084 

19.197 

-129 

33.200 

-174 

80.413 

-219 

H !TM 

8.079 

-085 

19.351 

-130 

57.000 

-175 

81.056 

-220 

-041 

8.144 


19.400 

BS c"E 

57.465 

BE 

81.704 

-221 

-042 



23.700 

B c H 

57.600 

ESI 

82.358 

-222 

-043 


-088 

23.890 

B c cB 

57.916 

EH 

83.016 

-223 

-044 

14.000 

-089 

24.081 

-134 

58.379 

EH 

83.680 

-224 

-045 

14.112 

-090 

24.274 

-135 

58.846 

eh 

84.349 

-225 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


RESISTANCE 

NASA 

DASH 

NUMBER 

RESISTANCE 

K OHMS 

K OHMS 

85.024 

-226 

121.562 

85.704 

-227 

122.530 

86.390 

-228 

123.500 

87.081 

-229 

124.478 

87.778 

-230 

125.474 

88.480 

-231 

126.078 

89.188 

-232 

127.087 

89.901 

-233 

128.104 

90.620 

-234 

129.129 

91.345 

-235 

130.162 

92.076 

-236 

131.203 

92.813 

-237 

132.252 

93.556 

-238 

133.310 

94.304 

-239 

134.376 

95.058 

-240 

135.451 

95.818 

-241 

136.536 

96.584 

-242 

137.628 

97.357 

-243 

138.731 

98.136 

-244 

139.841 

98.921 

-245 

140.960 

99.712 

-246 


100.510 

-247 

143.225 

101.314 

-248 

144.371 

102.114 

-249 

145.526 

102.931 

-250 

146.690 

103.754 

-251 

147.864 

104.584 

-252 

149.047 

105.421 

106.264 

107.114 

-253 

150.000 

■ 

B 


112.258 

113.156 

114.061 

114.973 

115.893 



116.820 

117.755 

118.691 

119.640 

120.597 




11008878 


| REVISIONS | 

S3J3 

IBS 

DESCRIPTION 

DATE 

APPROVED 



1 /giTlAt. PGLSASG ct*5$ A 

pe * ro R * 


w. 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

2 PLACE 3 PLACE 

DECIMALS DECIMALS ANGLES 
+ + + 

M 1 T 

INSTRUMENTATION LAB 
Cambridge. Mam 

MANNED 

SPACECRAFT CENTER 

HOUSTON, TEXAS 


RESISTOR, FIXED, FILM— 

1/8 WATT, ±0.1 £ 

SPECIFICATION CONTROL DRAWING 

APopnA/Ai 

contract NAS9-497 

DO NOT SCALE THIS DRAWING 

MATERIAL 

A. C. METZGEA 
NASA APW'YAI . 

SIZE 

c 

CODE IDE NT NO. 

80230 

1008878 


APPROVAL 

MIT APPROVAL 

SCALE — | ISHEET 2 Of 2 1 




U I 
























































































































































INITIAL RELEASE CLASS A 
PER TORR 


REQUIREMENTS: 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. UNITS SHALL BE CAPABLE OF MEETING THE APPLICABLE QUALIFICATION 
REQUIREMENTS SPECIFIED IN ND 1002052. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 7. 

E. CONTACTS PROCURED SEPARATELY PER SCO 1008883 (SEE NOTE 3). 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: 

(1) INSULATOR: POLYTETRAFLUOROETHYLENE PLASTIC MEETING PER¬ 
FORMANCE REQUIREMENTS OF MIL-I-22129. 

(2) CONTACT CLIP: COPPER ALLOY PER QQ-C-533, 

V4 HT. 


3. DESIGN: 

A. OPERATING TEMPERATURE: ♦175°C, MAX 

B. CONTACT RETENTION: 15 LBS, MINIMUM, BOTH DIRECTIONS AFTER 
10 INSERTIONS AND WITHDRAWALS; MAXIMUM AXIAL DISPLACEMENT 
OF CONTACT IN CLIP: .020 . 
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THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


NOTES: 

1. SPECIAL TOOLING REQUIRED FOR CRIMPING, INSERTION AND REMOVAL 
OF CONTACTS. 

2. INTENDED FOR USE IN THERMOCOUPLE APPLICATIONS. 

3. WHEN RESISTANCE TO ENVIRONMENTS IS REQUIRED, BOTH ENDS OF 
ASSEMBLY TO BE COVERED WITH GROMMETS PER SCD 1008882, 



.180 DIA 
MAX 


FIGURE I 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE M INCHES 
TOLERANCES ON 


INSTRUMENTATION LAM 

Cambridge. Mam 


2 PLACE 3 PLACE /) 9 *** 66 

DECIMALS DECIMALS ANGLES DPAWN^L^^±L_ DATE 

_____ *f 4 ___ r u gfvg n w. ^ 


DO NOT SCALE THIS DRAWING I CONTRACT N AS9- 


GROMMET, TYP (REF) 
SEE NOTE 3 


MANNED 

SPACECRAFT CENTER 

HOUSTON. TEXAS 


INSULATOR ASSEMBLY 9 CONNECTOR 


SPECIFICATION CONTROL DRAWING 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 


SEE REQUIREMENTS 


I APPROVAL 


NASA APPROVAL 


MIT APPROVAL ‘ 


A.& 1IEI2GE9 


SIZE COOC IDENT NO. 

C 80230 

SCALE NONE I 


1008885 


I SHEET 1 Of 1 




























IYJ 0068001 [3 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING: PER 
ND 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: LEADS PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER NO 1002019, EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE NASA PART NUMBER AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. CAPACITANCE, CAPACITANCE 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED ON PART. EACH 
CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING AND DASH NUMBER. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND 
PACKAGE. 

B. ELECTRICAL REAUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT +25°C AND 1 MC/SEC ±100 KC/SEC FOR 
CAPACITANCE VALUES OF 100 OR LESS AND AT 1 KC/SEC +100 tHZ 
FOR CAPACITANCE VALUES GREATER THAN 100 aaf.' 

(2) CAPACITANCE TOLERANCE: ±1% AT +25°C AND 1 MC/SEC ±100 KC/SEC 
FOR CAPACITANCE VALUES OF 100 mif OR LESS AND AT 1 KC/SEC ±100 

-HZ FOR CAPACITANCE VALUES GREATER THAN 100 ^f. ; 

(3) DISSIPATION FACTOR: 0.015 MAX MEASURED AT ♦25°C AND 1 MC/SEC 
* ilOO KC/SEC FOR CAPACITANCE VALUE OF 100 (4if OR LESS AT 1 KC/ 

SEC ±100 HZ FOR CAPACITANCE VALUES GREATER THAN 100 Liaf. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT +25°C; 500 
MEGOHMS MIN AT +125°C. 


3. DESIGN: 

A. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE RE¬ 
QUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE I 

C. OPERATING TEMPERATURE RANGE: -55®C TO +125°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL FOR 
ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST TWICE- 
WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° 
TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING POSI¬ 
TION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 10154-04, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING: PER 
ND 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: LEADS PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER ND 1002019, EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE NASA PART NUMBER AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. CAPACITANCE, CAPACITANCE 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED ON PART. EACH 
CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING AND DASH NUMBER. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND 
PACKAGE. 

B. ELECTRICAL REAUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT +25°C AND 1 MC/SEC ±100 KC/SEC FOR 
CAPACITANCE VALUES OF 100 mif OR LESS AND AT 1 KC/SEC ±100 (HZ 
FOR CAPACITANCE VALUES GREATER THAN 100 mif/ 

(2) CAPACITANCE TOLERANCE: ±1% AT +25°C AND 1 MC/SEC ±100 KC/SEC 

FOR CAPACITANCE VALUES OF 100 mif OR LESS AND AT 1 KC/SEC ±100 
HZ FOR CAPACITANCE VALUES GREATER THAN 100 mif. \ 

(3) DISSIPATION FACTOR: 0.015 MAX MEASURED AT AND 1 MC/SEC 

* tlOO KC/SEC FOR CAPACITANCE VALUE OF 100 mif OR LESS AT 1 KC/ 

SEC ±100 HZ FOR CAPACITANCE VALUES GREATER THAN 100 uu,f. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT +25°C; 500 
MEGOHMS MIN AT +125°C. 


3. DESIGN: 

A. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE RE¬ 
QUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE I 

C. OPERATING TEMPERATURE RANGE: -55°C TO +125°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL FOR 
ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST TWICE- 
WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° 
TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING POSI¬ 
TION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 
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ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

E. ENVIRONMENTAL: 

(1) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE 
TO 10-4- MM OF MERCURY FOR 96 HOURS. 

(2) CAPACITANCE CHANGE SHALL BE ±0.5% THROUGHOUT THE OPERATING 
TEMPERATURE RANGE. 

(3) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER NO 
1002045 SHALL BE ±1%. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 ± 2 HOURS 
AT TWICE RATED DC VOLTAGE AT A TEMPERATURE OF +125°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) INSULATION RESISTANCE 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL j 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLLOW¬ 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) LIMITS: ' ! 

(a) CAPACITANCE CHANGE: ±0.5% ‘ 

(b) DISSIPATION FACTOR: 0.015 MAX AT'+25°C AND 1000± 100 CPS 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT t25°C 

500 MEGOHMS MIN AT +125°C 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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REQUIREMENTS: (CONTINUED) 

E. ENVIRONMENTAL: 

(1) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE 
TO 10-* MM OF MERCURY FOR 96 HOURS. 

(2) CAPACITANCE CHANGE SHALL BE ±0.5% THROUGHOUT THE OPERATING 
TEMPERATURE RANGE. 

(3) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER ND 
1002045 SHALL BE ±1%. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 ± 2 HOURS 
AT TWICE RATED DC VOLTAGE AT A TEMPERATURE OF ♦125°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) INSULATION RESISTANCE 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL j 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLLOW¬ 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) LIMITS: ! 

(a) CAPACITANCE CHANGE: ±0.5% j 

(b) DISSIPATION FACTOR: 0.015 MAX AT'*25°C AND 1000± 100 CPS 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT +25°C 

500 MEGOHMS MIN AT +125°C 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING: PER 
ND 1002215, CLASS 1, CODE 2. . 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: LEADS PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER ND 1002019, EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE NASA PART NUMBER AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. CAPACITANCE, CAPACITANCE 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED ON PART. EACH 
CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING AND DASH NUMBER. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND 
PACKAGE. 

B. ELECTRICAL REAUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT +25°C AND 1 MC/SEC ±100 KC/SEC FOR 
CAPACITANCE VALUES OF 100 mif OR LESS AND AT 1 KC/SEC ±100 HZ 

: FOR CAPACITANCE VALUES GREATER THAN 100 mif. 

(2) CAPACITANCE TOLERANCE: ±1% AT ♦25°C AND 1 MC/SEC ±100 KC/SEC 
FOR CAPACITANCE VALUES OF 100 OR LESS AND AT 1 KC/SEC ±100 
HZ FOR CAPACITANCE VALUES GREATER THAN 100 p+if. 

(3) DISSIPATION FACTOR: 0.015 MAX MEASURED AT ♦25°C AND 1 MC/SEC 
±100 KC/SEC FOR CAPACITANCE VALUE OF 100 mif OR LESS AT 1 KC/ 
SEC ±100 HZ FOR CAPACITANCE VALUES GREATER THAN 100 mif. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT +25°C; 500 
MEGOHMS MIN AT ♦125 0 C„ 


3. DESIGN: 

A. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE RE¬ 
QUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE I 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦125°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL FOR 
ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST TWICE- 
WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° 
TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING POSI¬ 
TION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

E. ENVIRONMENTAL: 

(1) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE 
TO 10-* MM OF MERCURY FOR 96 HOURS. 

(2) CAPACITANCE CHANGE SHALL BE ±0.5% THROUGHOUT THE OPERATING 
TEMPERATURE RANGE'. 

(3) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER ND 
1002045 SHALL BE ±1%. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 ± 2 HOURS 
AT TWICE RATED DC VOLTAGE AT A TEMPERATURE OF *125°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) INSULATION RESISTANCE 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, ANfl THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLL(jw- 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) LIMITS: 

(a) CAPACITANCE CHANGE: ±0.5% 

(b) DISSIPATION FACTOR: 0.015 MAX AT'*25°C AND 1000± 100 CPS 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT ^S^C 

500 MEGOHMS MIN AT *125°C- 


THE PART NUMBER IS THE DRAWING NUMBER 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 101540A, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING: PER 
ND 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: LEADS PER ND 1015401. A CERTIFICATE OF COMPLIANCE 
WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER ND 1002019, EACH CAPACITOR SHALL BE PERMANENTLY 
AND LEGIBLY MARKED WITH THE NASA PART NUMBER AND SERIAL NUMBER 
TO INDICATE COMPLETION OF BURN-IN. CAPACITANCE, CAPACITANCE 
TOLERANCE AND VOLTAGE RATING MAY ALSO BE MARKED ON PART. EACH 
CONTAINER SHALL ALSO CONTAIN THE NASA DRAWING AND DASH NUMBER. 
MANUFACTURER'S PART OR TYPE NUMBER MAY APPEAR ON THE PART AND 
PACKAGE. 

B. ELECTRICAL REAUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25®C AND 1 MC/SEC ±100 KC/SEC FOR 
CAPACITANCE VALUES OF 100 |X|xf OR LESS AND AT 1 KC/SEC ±100 HZ 
FOR CAPACITANCE VALUES GREATER THAN 100 p+if. 

(2) CAPACITANCE TOLERANCE: ±\% AT ♦25°C AND 1 MC/SEC ±100 KC/SEC 
FOR CAPACITANCE VALUES OF 100 \i\Li OR LESS AND AT 1 KC/SEC ±100 
HZ FOR CAPACITANCE VALUES GREATER THAN 100 ^if. 

(3) DISSIPATION FACTOR: 0.1°loMAX MEASURED AT AND 1 MC/SEC 

* *100 KC/SEC FOR CAPACITANCE VALUE OF 100 OR LESS AT 1 KC/ 

SEC ±100 HZ FOR CAPACITANCE VALUES GREATER THAN 100 ^f. 

(4) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT +25°C; 500 
MEGOHMS MIN AT ♦125°C FOR DASH NUMBERS 001 THRU 0iS.500 MEGOHMS 
MIN AT +25°C*,100 MEGOHMS MIN AT 485°C FOR DASH NUMBER -02.4. 


3. DESIGN: 

A. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE RE¬ 
QUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE I 

C. OPERATING TEMPERATURE RANGE: -55®C TO *125°C FOR DASH NUMBERS 
001 THRO 023 AND -55*0 TO 4S5°C FOR DASH HUMBER 024. 

D. LEAD STRENGTH! LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL FOR 
ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWINOTEST TWICE 
WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, THEN BACK 180® 

TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING POSI¬ 
TION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 
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REQUIREMENTS: (CONTINUED) 

E. ENVIRONMENTAL: 

(1) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE 
TO 10-+ MM OF MERCURY FOR 96 HOURS. 

(2) CAPACITANCE CHANGE SHALL NOT EXCEED ±30PPM/°C THROUGHOUT 
THE OPERATING TEMPERATURE RANGE. 

(3) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER ND 
1002045 SHALL BE ±1%. 


4,SPECIAL CONDITIONING BY SUPPLIER* 

A. BURN-INt ALL CAPACITORS SHALL BE BURNED-IN FOR 4bt £ HOURS 
AT TWICE RATEO DC VOLTAGE AT A TEMPERATURE OP +I2.S°C 
EXCEPT DASH NUMBER 024 WHICH SHALL BE BURNED IN AT 4 85*C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) INSULATION RESISTANCE 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLLOW¬ 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) LIMITS: 

(a) CAPACITANCE CHANGE: ±0.55! 

(b) DISSIPATION FACTOR: O.lTo MAX AT'*25°C AND 1000± 100 CPS 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT *25 0 C 

500 MEGOHMS MIN AT *125°C 
FOR DASH NUMBERS 0O\ THRU 
OZB. 

SOO MEGOHMS MU4 AT 4£S°C; 
I0O MEGOHMS MIN AT 4 8S°C 
FOR DASH HUMBER OZA-. 
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-005 

100 

1 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRE¬ 
MENTS SPECIFIED IN ND 1002045 UNLESS MODIFIED OR AMENDED BY 
DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING: PER 
ND 1002215, CLASS 1, CODE 2. 

E. UNITS SHALL MEET ALL REQUIREMENTS OF MIL-C-11015 EXCEPT AS 
SPECIFIED HEREIN. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: LEADS PER ND 1015401. A CERTIFICATE OF COMPLI¬ 
ANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: PER ND 1002019, EACH CAPACITOR SHALL BE PERMA¬ 
NENTLY AND LEGIBLY MARKED WITH THE NASA PART NUMBER AND 
SERIAL NUMBER TO INDICATE COMPLETION OF BURN-IN. CAPACI¬ 
TANCE, CAPACITANCE TOLERANCE AND VOLTAGE RATING MAY ALSO BE 
MARKED ON PART. EACH CONTAINER SHALL ALSO CONTAIN THE NASA 
DRAWING AND DASH NUMBER. MANUFACTURER'S PART OR TYPE NUMBER 
MAY APPEAR ON THE PART AND PACKAGE. 

B. ELECTRICAL REQUIREMENTS: 

(1) CAPACITANCE: PER TABLE I AT ♦25°C AND 2 t 0.2 V RMS, 1000 
± 100 CPS. 

(2) CAPACITANCE TOLERANCE: ±1* AT ♦25°C AND 2 ± 0.2 V RMS, 

1000 ± 100 CPS. 

(3) DISSIPATION FACTOR: 0.015 MAX AT *25°C AND 1000 ± 100 CPS 

(4) INSULATION RESISTANCE: 100,000 MEGOMJS MIN AT *25°C; 500 
MEGOHMS MIN AT +125°C. 


3. DESIGN: 

A. PER MIL-C-11015/18 AND MIL-C-11015/19 IN ADDITION TO THE RE¬ 
QUIREMENTS SPECIFIED HEREIN. 

B. DC WORKING VOLTAGE: PER TABLE I 

C. OPERATING TEMPERATURE RANGE: -55°C TO +125°C. 

D. LEAD STRENGTH: LEADS SHALL WITHSTAND A 4 POUND AXIAL PULL FOR 
ONE MINUTE. THEY SHALL ALSO WITHSTAND THE FOLLOWING TEST TWICE- 
WITH A 2 POUND LOAD SUSPENDED FROM THE LEAD IN A VERTICAL AXIAL 
POSITION, BEND THE CAPACITOR BODY IN A PLANE 90°, THEN BACK 180° 
TO THE OPPOSITE EXTREME, AND THEN BACK 90° TO THE STARTING POSI¬ 
TION. THERE SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 
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REQUIREMENTS: (CONTINUED) 

E. ENVIRONMENTAL: 

(1) REDUCED PRESSURE: UNITS SHALL BE OPERATIVE DURING AND 
AFTER AND SHALL SUSTAIN NO DAMAGE AS A RESULT OF EXPOSURE 
TO 10-4- MM OF MERCURY FOR 96 HOURS. 

(2) CAPACITANCE CHANGE SHALL BE ±0.5% THROUGHOUT THE OPERATING 
TEMPERATURE RANGE. 

(3) LIFE: MAXIMUM CAPACITANCE CHANGE DURING LIFE TEST PER ND 
1002045 SHALL BE ±1%. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: ALL CAPACITORS SHALL BE BURNED IN FOR 48 ± 2 HOURS 
AT TWICE RATED DC VOLTAGE AT A TEMPERATURE OF +125°C. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) CAPACITANCE 

(2) DISSIPATION FACTOR 

(3) INSULATION RESISTANCE 

C. DATA: BURN-IN DATA SHALL BE INCLUDED WITH EACH SHIPMENT. THE 
DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION BY SERIAL NUMBER OF EACH INDIVIDUAL CAPACITOR 
WITH THE INITIAL TEST READINGS, THE FINAL READING, AND THE 
PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READINGS. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET 
THE SPECIFIED REQUIREMENTS. UNITS THAT FAIL TO MEET INITIAL 
DRAWING REQUIREMENTS OR THAT EXCEED THE SPECIFIED LIMITS FOLLOW¬ 
ING BURN-IN SHALL NOT BE ACCEPTABLE. 

(1) LIMITS: 

(a) CAPACITANCE CHANGE: ±0.5% 

(b) DISSIPATION FACTOR: 0.015 MAX AT'+25°C AND 1000± 100 CPS 

(c) INSULATION RESISTANCE: 100,000 MEGOHMS MIN AT ♦25°C 

500 MEGOHMS MIN AT +125°C 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 

SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER 

ND 1002215, CLASS 1, CODE 8. . ' 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MATERIAL: THE MATERIAL SHALL BE HOLLOW, THIN. WALLED, EPOXY 
RESIN SPHERES. 

B. BULK DENSITY: THE BULK DENSITY OF THE MATERIAL SHALL BE 

0.125 GRAMS/CC MAXIMUM WHEN TESTED IN ACCORDANCE WITH ASTM D1895 
OR EQUIVALENT METHOD. 

C. COLOR: THE COLOR OF THE MATERIAL SHALL BE LIGHT TO DARK TAN. 

3. DESIGN: 

A. MESH SIZE: THE MATERIAL SHALL PASS THRU A NO. 6 SIEVE BUT BE 
RETAINED ON A NO. 10 SIEVE WHEN TESTED IN ACCORDANCE WITH 
ASTM D 1921 OR EQUIVALENT. 

B. COMPRESSIVE STRENGTH: THE MINIMUM COMPRESSIVE STRENGTH OF THE 
MATERIAL SHALL BE 500 PSI WHEN TESTED IN ACCORDANCE WITH ASTM D 1621 
OR EQUIVALENT. 

C. INTENDED USE: THIS MATERIAL IS INTENDED FOR USE AS A LOW DENSITY, 
BULK FILLER FOR CASTING AND ENCAPSULATING RESINS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 

SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PRESERVATION, PACKING, PACKAGING, AND CONTAINER MARKING 
INCLUDING EXPIRATION DATE PER ND 1002215, CLASS 1, CODE 8. 

2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: THE MATERIAL SHALL BE A TV/O COMPONENT ADHESIVE 
FURNISHED IN KIT FORM CONSISTING OF A THIXOTROPIC FILLED EPOXY 
RESIN PART A (1008903-1), AND A CURING AGENT, PART B (1008903-2), 
FORMULATED FROM A BLEND OF AMINES AND POLYAMIDES. 

B. PROPERTIES: 

(1) VISCOSITY: THE VISCOSITY AT 25°C OF PART A SHALL BE 3,000 
TO 15,000 POISES WHEN TESTED WITH A BROOKFIELD MODEL HBT 
VISCOSIMETER USING A NUMBER 7 SPINDLE AT 20 RPM. THE 
VISCOSITY OF PART B SHALL BE 10 TO 30 POISES UNDER THE SAME 
CONDITIONS EXCEPT A NUMBER 1 SPINDLE SHALL BE USED. 

(2) COLOR: THE COLOR OF PART A SHALL BE GRAY; THE COLOR OF PART B 
SHALL BE GREEN-BLUE. 

(3) LAP SHEAR STRENGTH: THE AVERAGE LAP SHEAR STRENGTH AT 75° ± 5°F. 
SHALL NOT BE LESS THAN 2500 PSI FOR AT LEAST 5 SPECIMENS PREPARED 
AND TESTED IN ACCORDANCE WITH THE PROCEDURE DESIGNATED AS NORMAL 
TEMPERATURE TENSILE SHEAR TEST (ACCEPTANCE) IN MMU-A-132.' THE ' 
ADHESIVE SHALL BE PREPARED BY MIXING 100 PARTS BY WEIGHT OF 

PART A TO 27 ± 1 PARTS BY WEIGHT OF PART B. WITHIN 40 MINUTES 
AFTER MIXING, THE ADHESIVE SHALL BE APPLIED TO THE LAP AREA OF 
2024-T3 ALUMINUM TEST PANELS PREVIOUSLY CLEANED BY DI CHROMATE 
ETCHING. THE SPECIMENS SHALL BE CURED FOR ONE HOUR AT 200° ± 5°F 
USING A BONDING PRESSURE OF 30 ± 5 PSI. 

3. DESIGN: 

A. SHELF LIFE: ONE YEAR AT 40°F. MAXIMUM AND NOT LESS THAN 9 MONTHS 
WHEN RECEIVED BY THE PURCHASER AND STORED IN UNOPENED CONTAINERS 
AT 40°F. MAXIMUM. 

B. PROPERTIES: 

(1) POT LIFE: THE MIXED MATERIAL SHALL BE USABLE FOR 40 MINUTES 
MINIMUM WHEN TESTED BY PLACING ONE POUND OF THE ADHESIVE IN 

A QUART PAINT CAN PARTIALLY IMMERSED IN A WATER BATH AT 75° ± 2°F. 

(2) LAP SHEAR STRENGTH: THE LAP SHEAR STRENGTH OF TEST SPECIMENS 
SHALL BEAS SPECIFIED IN TABLE I WHEN PREPARED AS SPECIFIED IN 
2.B.3. 


PROCURE ONLY FROM APPROVED SOURCE LISTED ON ND 1002034 
FOR THIS DRAWING. 


MIL-tOMC O 


3 


2 


1 


1008903 



1008903 













<B> 


REQUIREMENTS: 


1008903 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING 
SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3* 
PRESERVATION, PACKING, PACKAGING, AND CONTAINER MARKING 
INCLUDING EXPIRATION DATE PER ND 1002215, CLASS 1, CODE 8. 
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INSPECTION AND ACCEPTANCE: 

A. MATERIAL: THE MATERIAL SHALL BE A TWO COMPONENT ADHESIVE 
FURNISHED IN KIT FORM CONSISTING OF A THIXOTROPIC FILLED EPOXY 
RESIN PART A (1008903-1), AND A CURING AGENT, PART B (1008903-2) 

FORMULATED FROM A BLEND OF AMINES AND POLYAMIDES. * 

B. PROPERTIES: 

(1) VISCOSITY: THE VISCOSITY AT 25°C OF PART A SHALL BE 3.000 
TO 15,000 POISES WHEN TESTED WITH A BROOKFIELD MODEL HBT 
VISCOSIMETER USING A NUMBER 7 SPINDLE AT 20 RPM. THE 
VISCOSITY OF PART B SHALL BE 10 TO 30 POISES UNDER THE SAME 
CONDITIONS EXCEPT A NUMBER 1 SPINDLE SHALL BE USED. 

(2) COLOR: THE COLOR OF PART A SHALL BE GRAY; THE COLOR OF PART B' 

SHALL BE GREEN-BLUE. 

(3) LAP SHEAR STRENGTH: THE AVERAGE LAP SHEAR STRENGTH AT 75° ± 5°F 

SHALL NOT BE LESS THAN 2500 PSI FOR AT LEAST 5 SPECIMENS RREPARED 
AND TESTED IN ACCORDANCE WITH THE PROCEDURE DESIGNATED AS NORMAL 
TEMPERATURE TENSILE SHEAR TEST (ACCEPTANCE) IN MMM-A-132 .THE g ' 

ADHESIVE SHALL BE PREPARED BY MIXING 100 PARTS BY WEIGHT*OF 

PART A TO 27 ± 1 PARTS BY WEIGHT OF PART B. WITHIN 40 MINUTES • 

AFTER MIXING, THE ADHESIVE SHALL BE APPLIED TO THE LAP AREA OF 
2024-T3 ALUMINUM TEST PANELS PREVIOUSLY CLEANED BY DI CHROMATE 
ETCHING. THE SPECIMENS SHALL BE CURED FOR ONE HOUR AT 200° ± 5®F 
USING A BONDING PRESSURE OF 30 ± 5 PS I. 

3. DESIGN: . 

S8K fill IS tv BSSSgg 28 gg® & 

,B. PROPERTIES: 

(1) POT LIFE: THE MIXED MATERIAL SHALL BE USABLE FOR 40 MINUTES 
MINIMUM WHEN TESTED BY PLACING ONE POUND OF THE ADHESIVE IN 

A QUART PAINT CAN PARTIALLY IMMERSED IN A WATER BATH AT 75® + 2®F 

(2) LAP SHEAR STRENGTH: THE LAP SHEAR STRENGTH OF TEST SPECIMENS 
SHALL BEAS SPECIFIED IN TABLE I WHEN PREPARED AS SPECIFIED IN 
2. B. 3. 


TABLE I 

LAP SHEAR STRENGTH 

CURE TEST MINIMUM LAP SHEAR 

TEMPERATURE TEMPERATURE STRENGTH - AVERAGE 

& TIME OF 5 (PSI) 

75° ± 5°F., 7 DAYS +180° ± 5°F. 1800 

200® ± 5®F., 1 HOUR +180® ± 5®F. 2000 

200® ± 5®F.,1 HOUR -67® ± 5®F. 1500 
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REVISIONS 

DESCRIPTION 



REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 

SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PRESERVATION, PACKING, PACKAGING, AND CONTAINER MARKING 
INCLUDING EXPIRATION DATE PER ND 1002215, CLASS 1, CODE 8. 

2. INSPECTION AND ACCEPTANCE: 

A, MATERIAL: THE MATERIAL SHALL BE A TWO COMPONENT ADHESIVE 
FURNISHED IN KIT FORM CONSISTING OF A THIXOTROPIC FILLED EPOXY 
RESIN PART A (1008903-1), AND A CURING AGENT, PART B (1008903-2), 
FORMULATED FROM A BLEND OF AMINES AND POLYAMIDES. 

B. PROPERTIES: 

(1) VISCOSITY: THE VISCOSITY AT 25 # C OF PART A SHALL BE 3,000 
TO 15,000 POISES WHEN TESTED WITH A BROOKFIELD MODEL HBT 
VISCOSIMETER USING A NUMBER 7 SPINDLE AT 20 RPM. THE 
VISCOSITY OF PART B SHALL BE 10 TO 30 POISES UNDER THE SAME 
CONDITIONS EXCEPT A NUMBER 1 SPINDLE SHALL BE USED. 

(2) COLOR: THE COLOR OF PART A SHALL BE GRAY; THE COLOR OF PART B 
SHALL BE GREEN-BLUE. 

(3) LAP SHEAR STRENGTH: THE AVERAGE LAP SHEAR STRENGTH AT 75° ± 5°F. 

SHALL NOT BE LESS THAN 2500 PSI FOR AT LEAST 5 SPECIMENS PREPARED 
AND TESTED IN ACCORDANCE WITH THE PROCEDURE DESIGNATED AS NORMAL 
TEMPERATURE TENSILE SHEAR TEST (ACCEPTANCE) IN l/MM-A-132. THE 
ADHESIVE SHALL BE PREPARED BY MIXING 100 PARTS BY WEIGHT OF 

PART A TO 27 ± 1 PARTS BY WEIGHT OF PART B. WITHIN 40 MINUTES 
AFTER MIXING, THE ADHESIVE SHALL BE APPLIED TO THE LAP AREA OF 
2024-T3 ALUMINUM TEST PANELS PREVIOUSLY CLEANED BY DICHROMATE 
ETCHING. THE SPECIMENS SHALL BE CURED FOR ONE HOUR AT 200° ± 5°F. 
USING A BONDING PRESSURE OF 30 ± 5 PSI. 

3. DESIGN: 

A. SHELF LIFE: ONE YEAR FROM DATE OF MANUFACTURE WHEN STORED IN UNOPENED 
CONTAINERS BELOW 40°F AND NOT LESS THAN 9 MONTHS WHEN RECEIVED BY PUR¬ 
CHASER AND STORED BELOW 40°F. WHEN STORED AT ROOM AMBIENT, MATERIAL SHALL 
HAVE A SHELF LIFE OF 3 MONTHS FROM THE DATE OF MANUFACTURE, AND NOT LESS 
THAN 9 WEEKS WHEN RECEIVED BY THE PURCHASER AND STORED BELOW 80°F. 

B. PROPERTIES: 

(1) POT LIFE: THE MIXED MATERIAL SHALL BE USABLE FOR 40 MINUTES 
MINIMUM WHEN TESTED BY PLACING ONE POUND OF THE ADHESIVE IN 

A QUART PAINT CAN PARTIALLY IMMERSED IN A WATER BATH AT 75° ± 2®F. 

(2) LAP SHEAR STRENGTH: THE LAP SHEAR STRENGTH OF TEST SPECIMENS 
SHALL BEAS SPECIFIED IN TABLE I WHEN PREPARED AS SPECIFIED IN 
2.B.3. 
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TABLE I 

LAP SHEAR STRENGTH 

CURE TEST MINIMUM LAP SHEAR 

TEMPERATURE TEMPERATURE STRENGTH - AVERAGE 

& TIME OF 5 (PSI) 

75° ± 5°F., 7 DAYS ♦180° ± 5°F. 1800 

200° ± 5°F., 1 HOUR ♦180° ± 5°F. . 2000 

200° ± 5°F., 1 HOUR -67° ± 5®F. 1500 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING. 
SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 1. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING, 
AND CONTAINER MARKING PER ND 1002215, CLASS 1, CODE 8. 


2. ACCEPTANCE AND INSPECTION: 

A. THIS MATERIAL AS RECEIVED SHALL BE SHEET STOCK WITH THE FOLLOWING 
DIMENSIONS: 

PART NUMBER LENGTH WIDTH THICKNESS 

1008905-001 2 FEET 4 FEET TO BE SPECIFIED ON THE 

1008905-002 2 FEET 3 FEET PURCHASE ORDER 4.5 INCH 

1008905-003 1 FOOT 1 FOOT WIDTH MAXIMUM AVAILABLE 

THE MATERIAL SHALL BE FORMULATED AND FABRICATED IN ACCORDANCE 
WITH AVCO SPECIFICATIONS RAD-P-70065 AND RAD-P-70050. 

B. PHYSICAL PROPERTIES: 

(1) SPECIFIC GRAVITY = .57-.63 

(2) MATERIAL MIXED IN ACCORDANCE WITH RAD-P-70065 SHALL MEET , 
ALL REQUIREMENTS OF RAD-M-70010 & RAD-P-70050. 

3. DESIGN: 

A. INTENDED USE: THIS MATERIAL IS TO BE USED IN FABRICATING PARTS 
WHICH REQUIRE HIGH TEMPERATURE ABLATIVE MATERIAL. 

B. ONLY THE ITEM LISTED ON THIS DRAWING AND IDENTIFIED BY VENDOR'S 
NAME, ADDRESS AND PART NUMBER HAVE BEEN TESTED. A SUBSTITUTE 
ITEM SHALL NOT BE USED WITHOUT PRIOR TESTING AND APPROVAL. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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SUPPLIER DATA: 

AVCOAT 5026-39/M 

SUPPLIER DATA: 

AVCO CORP. (22372) 
LOWELL, MASS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 
SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 101540*, CLASS 3. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING, 

AND CONTAINER MARKING INCLUDING EXPIRATION DATE PER ND 1002215, 
CLASS 1 CODE 8. 


2. ACCEPTANCE AND INSPECTION: 

A. THE MATERIAL SHALL BE A ONE COMPONENT RESIN SYSTEM WITH THE 
FOLLOWING PROPERTIES. 

(1) PHYSICAL STATE: THE MATERIAL SHALL BE SUPPLIED AS A LIQUID. SEE 

(2) COLOR: YELLOW 

(3) SOLIDS, PERCENT: THE SOLIDS CONTENT SHALL BE 10 TO 12 PERCENT 
WHEN TESTED AS FOLLOWS: 

(a) A 1.0 ± 0.1 GRAM SAMPLE IS PLACED IN AN EVAPORATING DISH. 
THE DISH IS PLACED IN AN AIR CIRCULATING OVEN OPERATING 
AT 150° ± 5°C FOR 45 MINUTES. THE SAMPLE IS AGAIN 
WEIGHED AND THE PERCENT SOLIDS CALCULATED AS FOLLOWS: 

?i!lm*l! E WE?GHT X 100 s PERCENT S0L ' DS 


3. DESIGN: 

A. INTENDED USE: THIS MATERIAL IS INTENDED FOR USE AS A SEALER ’ 

ON POROUS MATERIALS, SUCH AS ABLATIVE COMPOUNDS, PRIOR TO BONDING 
OF OTHER SILICONE MATERIALS TO THE POROUS SUBSTRATE. 

B. ONLY THE ITEM LISTED ON THIS DRAWING AND I DENUDED BY VENDOR’S 
NAME AND PART NUMBER SHALL BE USED. A SUBSTITUTE ITEM SHALL 
NOT BE USED WITHOUT PRIOR APPROVAL. 

C. SHELF LIFE: WHEN STORED AT ROOM TEMPERATURE IN UNOPENED CONTAINERS, 
THE MATERIAL SHALL HAVE A MINIMUM OF 6 MONTHS USABLE SHELF LIFE 
WHEN RECEIVED BY THE PURCHASER. 


NOTES: 

1. UPON AGING, A SMALL AMOUNT OF DARK MATERIAL MAY SETTLE OUT. 
THE CLEAR FLUID ABOVE THIS PRECIPITATE CAN STILL BE USED. 


PROCURE 0kLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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SUPPLIER DATA: 

GENERAL ELECTRIC CO. (01139) 
SILICONE PRODUCTS DEPT. 
WATERFORD, N.Y. 
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REQUIREMENTS: 7 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED! BY 

MIL-D-70327. j 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 

SPECIFIED IN ND 1015404, CLASS 2. j 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIRE¬ 
MENTS OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN 
REQUIREMENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS RE¬ 
QUIRED); DASH NUMBER; MANUFACTURER'S NAME, TRADEMARK, OR 
CODE; LOT CODE; AND SERIAL NUMBER SHALL BE PERMANENTLY 
AND LEGIBLY MARKED ON THE PART PER ND 1002019. 

(2) TERMINAL DATA: KOVAR, GOLD-PLATE (10 TO 150 MICRO-INCHES) 
OVER NICKEL PLATE (30 MICRO INCHES MIN) -- 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 

(1) COLLECTOR CUTOFF CURRENT (IcBO) 

(2) SWITCHBACK VOLTAGE (LV CE0 ) 

(3) STATIC FORWARD CURRENT TRANSFER RATIO (hpEI. hFE2f hFE3» 
AND MATCH) 

(4) COLLECTOR SATURATION VOLTAGE (Vce(SAT)> 

(5) BASE TURN-ON VOLTAGE (Vqe) 


3. DESIGN: »’ 

A. STORAGE TEMPERATURE RANGE: -65°C TO ♦200°C 

B. OPERATING JUNCTION TEMPERATURE: «-200°C MAXIMUM 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

E. THERMAL RESISTANCE <JUNCTION-TO-CASE) 9j C : 2°C/W MAXIMUM 

F. STUD TORQUE: UNITS SHALL WITHSTAND 18 IN.-LB TORQUE WITHOUT 
DAMAGE OR DEGRADATION. 


3 
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GRAPHICAL SYMBOL 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON ND 1002034 FOR 
THIS DRAWING 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREEN¬ 
ING TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL 
SEAL AND THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 10,000 "G" MINIMUM IN THE Yi ORIENTATION 
PER MIL-STD-750, METHOD 2006, OR IMPACT SHOCK AT 28 "G" 
MINIMUM IN THE Y-j ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST. CONDITION C„ 

PROCEDURE 3Z, A LEAK RATE OF 1 x 10~8 ATM"CC^EC. OR 

GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 
CLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN AT FULL RATED POWER FOR 
240 HOURS MINIMUM AT THE FOLLOWING CONDITIONS: 

(1) Tc = 100 ± 5°C 

(2) V C E = 10 V MIN 

(3) P s 50 WATTS MAX 

C. THE MANUFACTURER SHALL MEASURE AND RECORD THE FOLLOWING CHAR¬ 
ACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) COLLECTOR CUTOFF CURRENT (ICB0-1> 

(2) SWITCHBACK VOLTAGE (LVceo) 

(3) COLLECTOR SATURATION VOLTAGE (VcE(SAT)l) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (hpE-l) 

D. UNITS FAILING TO MEET THE REQUIREMENTS OF TABLE II AND THE 
FOLLOWING PARAMETRIC DRIFT CRITERIA DURING BURN-IN SHALL NOT ' 
BE SHIPPED: 

(1) hp£ SHALL NOT CHANGE MORE THAN ± 10J? ' 

(2) Iceo SHALL NOT INCREASE MORE THAN TWO TIMES (2X) OR 

20 nA WHICHEVER IS GREATER. * 

(3) Vce(SAT) SHALL NOT CHANGE MORE THAN ±15J? 

(4) lvceo shall not decrease more than 105 ? 

E. THE DATA SHALL BE PRESENTED IN A MANNER WHICH PROVIDES POSI¬ 
TIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE 
TEST READINGS. THE TEST DATA SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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| ELECTRICAL CHARACTERISTICS AT T C = 25°C UNLESS OTHERWISE SPECIFIED 


DASH 

NO. 


CONDITIONS 

SYMBOL 

LIMITS 

UNITS 

SHALL BE 
MATCHED TO 
WITHIN 

NO. OF 
DEVICES 
PER SET 

PARAMETER 

MIN 

MAX 


SWITCHBACK VOLTAGE 

l c = 100mA, 1 g=0 (NOTE 1) 

LVceO 

90 

- 

VOLTS 





Vqb = 60V, Ie = 0 

ICBO-1 

- 

100 

nA 




COLLECTOR CUTOFF CURRENT 

V C B = 60V, Ie = 0, T C = 150°C 

ICBO-2 

- 

10 

m-a 




• 

V CE = 40V, Ir = 0 

'CEO_ 

- 

1 

m-a 




CT AT 1 P rrtDUIADn PIIDDrUT 

V C E = 10V, lc = 100mA (NOTE 1) 

h FE-1 

30 

90 

- 



-001 

OlAIIU rUKHAKil UUKKLN1 
TRANSFER RATIO 

Yce = 10V, lc = 1A (NOTE 1) 

hcr-9 

30 

90 

- 

- 

1 


innnurLn nAi iu 

V C E = 10V, lc - S.5A (NOTE l) " 

h F6-3 

So 

90 

- 




EMITTER CUTOFF CURRENT 

V EB = 5V, l n = o ■ 

'ebo 

- 

100 

nA 




BASE TURN-ON VOLTAGE 

I c = 3.5A, V C e = 12V (NOTE l) 

Vbe 

0.6 

*1.4 

VOLTS 




SMALL SIGNAL CURRENT GAIN 

Vce = '°V. *C = 1A, f = lOm HZ 

hfe 

4 

- 

- 




COLLECTOR'Saturation 
VOLTAGE 

Iq = 2A, l B = 200mA (NOTE 1) 

V CE(SAT)1 

mm 

oi 8 

VOLT 




SWITCHBACK VOLTAGE 

l c = 100mA, l B = 0 (NOTE 1) 

lvceo 

90 

- 

VOLTS 





v CB = 60V, Ie = o 

'CBO-1 

- 

w 

nA 




COLLECTOR CUTOFF CURRENT 

Vqb = 60V, l E = o, Tq = 150°C 

•c 80-2 

- . 

10 






v C E = 40V, i B = o 

| CEO 

- 

i 

A 



-002 

emitter cuTorr current— 

V EB = 5V, Iq = 6 

^EBO 

- 

100 

nA 



STATIC FORWARD CURRENT 

Vce = 5V, lc = 3.5A (NOTE 1) 

hFE-1 

30 

90 

- 

10 % OF LOWEST 

2 


TRANSFER RATIO 

V CE = 1ov,"'l c = 1A (noteIT 

Hfe-2 ' 

3o 

90 

- 

h F E UNIT 



BASE TURN-ON VOLTAGE 

Iq = 3.5A, Vce = 12V (NOTE l) ! 

Vbe 

0.6 

1.4 

VOLTS 




COLLECTOR SATURATION- 

VOLTAGE 

lc 8 2A, I b = 200mA (NOTE 1) 

# 

V CE(SAT)1 

- 

ol 8 

VOLT 




SMALL SIGNAL CURRENT GAIN 

Vce sl0V t lc = 1A, f = 10m HZ 

hfe 1 

4 

- 

- 




SWITCHBACK VOLTAGE 

lc = 100mA, l B = 0 (NOTE 1) 

LVCEO 

90 

- 

VOLTS 





Vcb = 60V, 1£ = 0 

1 CBO-1 

- 

100 

nA * 




COLLECTOR CUTOFF CURRENT 

V C B = 60V, Ie = 0, T C = 150°C 

•CBO-2 

- 

10 

\Lk 





Vce = 40V, i B = o 

'CEO 

- 

r 

P A 




EMITTER CUTOFF CURRENT 

V EB s 5V, 1c = 0 

'ebo 

- 

100 

nA 



-003 

STATIC POrWARO CURRENT- 

TRANSFER RATIO 

Vce s 5V, lc = 10A (NOTE 1) 

hFE-1 

10 

- 

- 

- 

1 


BASE TURN-ON VOLTAGE 

lc = 3.5A, Vce = 12V (NOTE 1) 

Vbe 

0.6 

1.4 

VOLTS 




COLLECTOR SATURATION 

lc = 3,75A t Iq = 110mA (NOTE I) 

VCE(SAT)1 

- 

1.4 

VOLTS 




VOLTAGE 

l c = 3.75A, l B = 110mA, T c = 60°C 

(NOTE 1) 

Vce(sat)2 


1.6 

VOLTS 


- 


SMALL SIGNAL CURRENT GAIN 

V CE = 10V, 1 C =IA, f — 10 m HZ 

h fE 

4 

— 

— 

- . 



TABLE III 


DASH 

NO. 

DIMENSION 

"A" 

-001 

.440 ± .015 

-002 

.440 ± .0151 

-003 

.353 ± .015 


NOTES: 

1. PULSE TESTED: 350 jiSEC PULSE WIDTH AT < 2% DUTY CYCLE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE QUALIFICATION RE¬ 
QUIREMENTS SPECIFIED IN ND 1002052. 

D. UNITS SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF 
MIL-C-8384 UNLESS MODIFIED PER THIS DRAWING. 

E. PRESERVATION, PACKAGING, PACKING, AND CONTAINER MARKING SHALL BE 
PER ND 1002215, CLASS I, CODE 3. 


|_1 I 1008928 




REVISIONS 1 

ZONE 

LTR 

DESCRIPTION 

DATE 

APPROVED 


B 

INITIAL RELEASE PER TDRR 3lo8C 









D 


i 

» 

i 
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2. INSPECTION AND ACCEPTANCE: 

A. PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, AND NASA PART NUMBER. 
THE MANUFACTURER'S PART NUMBER MAY APPEAR ON THE PART. 

B. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

(a) CONTACTS: PHOSPHOR BRONZE, GOLD PLATED PER MIL-G-45204, 
TYPE 11, CLASS 1 OVER COPPER FLASH. 


c 


(b) SCREWS, LOCKWASHERS, AND NUTS: CORROSION RESISTANT STEEL. QQ-S-763, 
CLASS 303 CONDITION A PASSIVATE PER MIL-STD-171 FINISH 

5.4.2. ; 

(c) BODY: GLASS FILLED DIALLYLPHTHALATE PER MIL-M-19833, 

TYPE GDI-30 (GREEN) 

C. ELECTRICAL REQUIREMENTS: 

(1) INSULATION RESISTANCE: 1000 MEGOHMS MIN AT 500 VDC 

(2) DIELECTRIC STRENGTH: 1600 VRMS AT SEA LEVEL 

D. INSPECT OPTICALLY 10 X MAGNIFICATION FOR EVIDENCE OF CRACKS, BURRS 
LOOSE CONTACTS, CONTACT ALIGNMENT, VOIDS, FLAWS OR ANY FOREIGN 
MATTER DETRIMENTAL TO THE FUNCTION OF THE CONNECTOR. CONTACT MATING 
SURFACES SHALL BE FREE FROM CRACKS, BURRS, BENDS AND FOREIGN PARTICLES 


3. DESIGN: 

A. SERVICE RATING: 350 VRMS AT 60 CPS AT SEA LEVEL 

70 VRMS AT 60 CPS AT 70,000 FT 

B. DIELECTRIC STRENGTH: 425 VRMS AT 70,000 FT 

C. CONTACT RATINGS: 3 AMPS 

D. CONTACT RESISTANCE: 

(1) 20 MV AT 3 AMPS 

(2) 25 MICROVOLTS MAX AT 250 MICROAMPS DC WHEN MATED WITH PROPER MAT¬ 
ING PLUG. 

E. TORQUE: MOUNTING HARDWARE NUTS SHALL BE TORQUED 2 IN. LBS MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICE — WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS. OR OTHER DATA 
ARC USCO FOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THEREBY INCURS NO RESPONSIRILITT NOR ANY OBLIGATION WHATSOEVER. 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE FORMULATED. FURNISHED. OR 
IN ANY WAT SUPPLIED THE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE REGARDED RT IMPLICATION OR OTHERWISE AS IN ANY MANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 
INC ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 


APPLICATION INFORMATION 
(REF) 

TABLE II 


DASH 

NUMBER 

DIMENSIONS 

DETAIL 

•H" 

NO. OF 
HOLES 

D 

D 


D 

E 

D 

G 

n 

m-iu 

m 

.096 

.092 

Bg| 

.142 

.138 

.189 

.185 

— 

A 

m 

-ii 

.534 

.530 

.284 

.280 



.083 

.079 

.127 

.123 

.174 

.170 

— 

B 

ii 

-14 

.627 

.623 

.377 

.373 



.083 

.079 

.127 

.123 

.174 

.170 

— 

B 

14 

-20 

.816 

.812 

.378 

.374 



.083 
. 079 

.127 

.123 

.174 

.170 

— 

B 

20 

-26 

1. 002 
.998 

.754 

.750 



.083 

.079 

.127 

.123 

.174 

.170 

— 

B 

26 

-29 

1.096 

1.092 

.794 

.790 



.083 

.079 

.127 

.123 

.174 

.170 

— 

B 

29 

-34 

1.034 

1.030 

.794 

.790 

1 

r 

.092 

.088 

.142 

.138 

.189 

.185 

.047 

.043 

C 

34 


NASA 



DASH 



NUMBER 

MM 


-44 

Hfrai 


1.279 
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THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 
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PRINTED CIRCUIT BOARD 
MTG DATA 
DETAIL "A" 


PRINTED CIRCUIT BOARD 
MTG DATA 
DETAIL "B" 


NOTES: 

1. FOR CONTACT LAYOUT AND DIMENSIONS SEE TABLE II 

2. TERMINATIONS ARE DESIGNED TO BE DIP SOLDERED 
TO PRINTED CIRCUIT BOARDS 

















NEXT ASSY 

USED 0 

| APPLICATION 


4 


3 


2 




.087 ,rm 
2 PLACES 


C TYP 





PRINTED CIRCUIT BOARD 
MTG DATA f 
DETAIL "C" 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES IN 

TOLERANCES ON »»« w 

FRACTIONS DECIMALS ANGLES 0RAVVN 
± -± ± . 


DO NOT SCALE THIS DRAWING ARPROVALi 

MATERIAL .> 


IHEAT TREATMENT 


I FINAL FINISH 




































REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING, 
SHALL BE IN ACCORDANCE WITH SPECIFICATION NO 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING, 
AND CONTAINER MARKING PER NO 1002215, CLASS 1, CODE 8. 

h 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: THE MATERIAL COVERED BY THIS SPECIFICATION SHALL BE 
A MIXTURE OF THE FOLLOWING CONSTITUENTS: 

(1) 40 PBW NOMINAL, SOAP THICKENED MINERAL OIL 

(2) 60 PBW NOMINAL, POWDERED MOLYBDENUM DISULFIDE CONFORMING ' 
TO MIL-M-7866. 

B. PROPERTIES: 

(1) COPPER CORROSION - AFTER 2 HOURS AT 212°F = 2.0 MAX (SLIGHT 
TARNISH) PER ASTM-D-130. 

(2) EVAPORATION LOSS - AFTER 24 HOURS AT 248°F s 1.0% MAX PER 
ASTM-D-972. 

(3) PENETRATION - PER ASTM-D-217 

(a) UNWORKED: - 310 -360 

(b) WORKED 60 STROKES: 310-360 

(c) WORKED 1000 STROKES: 310*- 360 


3. DESIGN: 

A. RECOMMENDED SERVICE RANGE: 0* - 250°F 

B. DENSITY: 15.5 LBS/GAL, MINIMUM 

C. INTENDED USE: THIS MATERIAL IS INTENDED FOR USE AS GENERAL 
PURPOSE ANTI-SEIZE LUBRICANT ON MOST COMMON METALS. 

THIS MATERIAL SHALL NOT BE USED IN AREAS THAT INTERFACE 
CREW BAY ENVIRONMENT. 
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IN ACCORDANCE WITH STANDARDS PRESCRIBED 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. MAKE MEASUREMENTS PER MIL-R-12934. 

D * PRE0ERVAT,ON t PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215 CLASS I, CODE 2. 

2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: UNITS SHALL BE MARKED PER ND 1002019 WITH THE 
NASA PART NUMBER AND REVISION LETTER AND WITH THE MANU- 

AND/0R SYMB0L » PCTER RATING, RESISTANCE 
VALUE AND TOLERANCE. THE MANUFACTURER'S PART NUMBER MAY 
APPEAR ON THE PART. 

B. ELECTRICAL REQUIREMENTS: 

!2L A h RES ' STANCEs PER TABLE I < A T ROOM AMBIENT CONDITIONS). 

(2) INDEPENDENT LINEARITY IN FILM REGION OF UNIT: ±0.5* 

(3) RESISTANCE (TERMINAL 1 TO 2) AS THE SLIDER IS VARIED FROM 
CCW STOP TO JUMP OFF POINT: 1 OHM MAX 

(4) JUMP OFF VOLTAGE: 1% OF APPLIED VOLTAGE MAX 

(5) DIELECTRIC STRENGTH: 1000 VRMS 

3. DESI6N: 1 

A. POWER RATING: 3 WATTS AT 85®C DERATED TO 0 AT 150®C 

B. RESOLUTION: INFINITE (THEORETICAL). 

C. STOP STRENGTH*. 6 INCH LBS. ' 

D. TOTAL MECHANICAL TRAVEL: 341°- 333° 

E. EFFECTIVE ELECTRICAL TRAVEL: 337° *333* 

F. AMBIENT TEMPERATURE RANGE: -55°C TO *150® C 
6. INSULATION RESISTANCE: (AT 500 VDC 1000 MEGOHMS MIN) 

H * LIFe’oF !^000 M CYCLES CT PRESSURE C0mmensura TE WITH A MINIMUM 

I. ENVIRONMENTAL REQUIREMENTS: (PER MIL-R-12934, EXCEPT AS 
MODIFIED BY THIS DRAWING) 

(1) MECHANICAL SHOCK: 75 G FOR 11 MILLISECONDS (NON-OPERATING) 

(2) VIBRATION: 5 TO 2000 CPS AT 20 G. 

(3) ACCELERATION: 20 G ; # - 

(4) OXYGEN ATMOSPHERE: 100* OXYGEN ATMOSPHERE AT 14.7 PSIA 
(2-3 HRS) 

(5) ALTITUDE: 4 DAYS OPERATION AT 10~* MM OF HG ABSOLUTE 
(®) OUTGASmG MATERIAL 11,81 N ° T 001,0IT T0XIC 0R CORROSIVE 
(7) SALT FOG: PER METHOD 509 OF MIL-STD-810. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN 
MlL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING 
SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING, AND 
CONTAINER MARKING INCLUDING EXPIRATION DATE, PER ND 1002215, 

CLASS 1, CODE 8. 

D. MATERIAL SHALL MEET THE REQUIREMENTS OF SPECIFICATION L-P-001174. 


2. INSPECTION AND ACCEPTANCE: 

A. MATERIAL: THE MATERIAL SHALL BE A FLEXIBLE THERMOPLASTIC FILM 
MADE FROM FLUORINATED-CHLORINATED RESINS IN SHEET FORM. 

B. COLOR: THE MATERIAL SHALL CONTAIN NO PIGMENT AND SHALL BE A 
CLEAR TRANSPARENT OR TRANSLUSCENT FILM. 

C. THE PHYSICAL PROPERTIES LISTED IN TABLE I SHALL BE MET. 


3. DESIGN; 

A. PROPERTIES - THE NOMINAL PHYSICAL PROPERTIES ARE SHOWN IN TABLE II. 

B. INTENDED USE - THIS MATERIAL IS DESIGNED TO BE USED AS AN ELECTRIC 
INSULATOR WHERE HIGH-TEMPERATURE AND MOISTURE RESISTANCE REQUIRE¬ 
MENTS ARE NEEDED. 

C. THIS MATERIAL CAN BE HEAT SEALED, LAMINATED, PRINTED, THERMOFORMED 
AND METALIZED. 
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TABLE I 

PHYSICAL PROPERTIES 


PROPERTY 

VALUE 

TEST METHOD 

TENSILE STRENGTH PSI 
(MACHINE DIRECTION) 

8,000 - 10,000 (1/2-MIL) 
8,000 - 10,000 (1 MIL) 
6,000 - 8,000 (5 MIL) 

ASTM-D-882 

TENSILE STRENGTH PSI 
(TRANSVERSE DIREC¬ 
TION) 

5,000 - 8,000 (1/2-MIL) 
6,000 - 8,000 (1 MIL) 
6,000 - 8,000 (5 MIL) 

ASTM-D-882 

DIMENSIONAL CHANGE 
% EITHER MACHINE OR 
TRANSVERSE 

LESS THAN 2 ALL 

GAUGES 

ASTM-D-1204 

FILM EXPOSED 

30 MIN AT 300°F 

Dash to a 

001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

Oil 

012 

TH ICKIOF«>S - 1 OCM£<S 

0.00050 ±15% 

0.00075 ±15% 

0.00100 ±15% 

0.00200 ±15% 

0.00500 ±15% 

0.00750 ±15% 

0.00900 ±15% 

0.01000 ±15% 

0.01500 ±15% 

0.02000 ±15% 

0.02500 ±15% 

0.03000 ±15% 

A -s.t M - D - 3 7-4 


TABLE II 

NOMINAL PHYSICAL PROPERTIES 


PROPERTIES 

VALUE 

TEST METHOD 

YIELD, SQ. IN./LB./MIL 

13,000 


CLARITY 

CLEAR UPT0 5MILS 

SLIGHT HAZE AT 5 MILS 


WATER ABSORPTION 

0.00 

ASTM D-570 

YOUNG'S MODULUS. PSI 

297.000 


ELONGATION % ,. 

MACHINE DIRECTION 
TRANSVERSE DIRECTION 

50-150 

50-150 


TEAR STRENGTH INITIAL 
(GRAVES) GM 

MACHINE DIRECTION 

120 (1/2 MIL) 

410 (1 MIL) 

2,500 (5 MIL) 

ASTM D-1004 

TRANSVERSE DIRECTION 

230 (1/2 MIL) 

410 (1 MIL) 

2,600 (5 MIL) 

TEAR STRENGTH PROPAGATED 
(ELMENDORF) GM 

MACHINE DIRECTION 
TRANSVERSE-DIRECT ION 

8 (1 MIL) 

26 (1 MIL) 

ASTM D-689 

BURST STRENGTH 
(MULLEB) PSI 

23 (1 MIL) 

73 (5 MIL) 


THERMAL CONDUCTIVITY 

CAL./SQ.CM./SEC °C/CM 

4.7 x 10-4 


SERVICE TEMPERATURE 

-320° TO ♦390°F 


ABRASION RESISTANCE MG 
(WT. LOSS PER 1000 

CYCLES) 

4.0 

TABER ABRADER CS 
17 WHEEL, 1000 

GM PER WHEEL 
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TABLE II (CONTINUED) 


PROPERTY 

VALUE 

TEST METHOD 

FLAMMABILITY 

NON FLAMMABLE 


CRYSTALLINE MELTING POINT 

202-204 


VOLUME RESISTIVITY AT 77°F 
OHM-CM 

>1017 

AStm-D-ZS7 

SURFACE RESISTIVITY AT 77°F 

>1016 

A'iTf-Y-D-SS"? 

ARC RESISTANCE. SEC 

130-140 

ASTM 

DIELECTRIC CONSTANT 15-MIL 

24° C 



0.1 KC/SEC 

2.56 

2.89 


1. KC/SEC 


2.82 


10. KC/SEC 

2.42 

2.77 


100. KC/SEC 

2.32 

2.75 


DISSIPATION FACTOR 

24° C 

120°C 


0.1 KC/SEC 

.0152 

.0114 


1.0 KC/SEC 




10.0 KC/SEC 




100.0 KC/SEC 




WIDTH INCHES 

26 ± 2 
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REQUIREMENTS 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISION CONTAINED IN NO 1015404, CLASS 3 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIRfcMENTS OF ND 1002056, EXCEPT THAT THE MAXIMUM 
TEMPERATURE RANGE SHALL BE PER 3.C. (TO BE QUALIFIED BY USER). 

D. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE WITH 

ND 1002019, WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT CODE OR NUMBER, TERMINAL 

IDENTIFICATION AND NASA PART NUMBER 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT AND INTERMEDIATE 

PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN ND 1002215. 
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REQUIREMENTS: (CONTINUED) 

2. ACCEPTANCE AND INSPECTION (100*): 

A. MECHANICAL PROPERTIES: 

(1) DIMENSION: SHALL BE AS SHOWN PER TABLE NO. 1. 

(2) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 
2 POUND AXIAL PULL. 

(3) LEAD MATERIAL: SHALL BE PER MIL-W-16878 (TYPE E-26). THE 
LEAD CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE 
LIGHT BROWN INSULATION AND THE LEAD CONNECTED TO THE REVERSE 
SIDE SHALL HAVE BLACK INSULATION. THE COLORS SHALL BE 
EASILY DISCERNIBLE. 

(A) VISUAL INSPECTION: EACH UNIT SHALL BE INSPECTED IN THE 
"TOP HAT* AREA UNDER 20X MAGNIFICATION FOR THE FOLLOWING 
REQUIREMENTS: 

a. COPPER BRAID SHALL BE FREE OF FOLD-OVER. 

b. VISIBLE OPENS TO THE BRAID OR WIRE LEAD SHALL NOT EXCEED - 
2 AND THE MAXIMUM OPENING SHALL NOT EXCEED 0.020 INCH IN 
ANY DIRECTION. NO COATING SHALL BE APPLIED TO THE LAMP 
TOP HAT. 

(5) TOP HAT LOCATION: THE TOP HAT SHALL BE CENTERED WITHIN THE 
TAB AREA WITHIN 3/64 INCH IN ANY DIRECTION. 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 
VOLTS RMS, 400 Hz, FOR 5 SECONDS MINIMUM. AFTER APPLICATION 
OF THIS VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE 
OTHER REQUIREMENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN 
EXCITED WITH 75 ±1.0 VOLTS RMS, 400 ± 10 H Z . 

(3) CURRENT: PER TABLE NO. 1, WHEN EXCITED PER 2.B.(2). 

(4) POWER: PER TABLE NO. 1, WHEN EXCITED PER 2.B.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS 
SPECIFIED IN 3.F.(1). AS DETERMINED BY MEASUREMENT OF A 
PRESENTAT IVE SAMPLE OF EACH PRODUCTION RUN AND VISUAL 
COMPARISON OF THE LAMPS WITH THE SAMPLE. 


3. DESIGN: 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT 25°C WITH A LOSS OF NOT 
MORE THAN 90* OF ORIGINAL LIGHT INTENSITY. MEASUREMENTS 
ACCOMPLISHED WHEN EXCITED PER 2.B.(2) AT 25°C. 

B. STORAGE LIFE: 1 YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 
AT 0® TO ♦76°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE 
DEGRADATION IS NOTED WITH OPERATION ABOVE 25°C. 

D. SEAL DESIGN OBJECTIVE: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION 
TEST (CONDITION B) SPECIFIED IN MlL-STD-202C. THE LIGHT INTENSITY 

OF PARAGRAPH 2.B.(2) AND THE DC INSULATION RESISTANCE OF PARAGRAPH 
5.B.(8) SHALL BE CHECKED AFTER THE IMMERSION AS ACCEPTANCE CRITERIA. 

E. MATERIAL: 

-LlJZL (1) ACLAR ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

X (2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW ADHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 
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RCQUIREMENTS: (CONTINUEO) 

F* RATING: 

51} C0L0R: x = °* 33 * °‘° 2 * Y = °* 33 1 °‘° 2 PER C,E diagram. 

(2) MAXIMUM CONTINUOUS VOLTAGE: 120 V RMS, 400 Hz. 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE UNIFORM 
OVER THE FACE OF THE LAMP WITHIN 10%. 

(4) UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.(1). 





4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR 

TO THE ACCEPTANCE AND INSPECTION TESTS IN 2.B. ABOVE. THE BURN-IN 

CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C. 

(2) OPERATING VOLTAGE: 115 ± 10V RMS, 60 ± 5 Hz FOR THE FIRST 50 
HOURS, AND 120 V RMS, 400 ± 10 H Z FOR REMAINDER OF BURN-IN. 

5. SPECIAL PROCESSING BY USER: PRIOR TO ANY REWORK, THE UNIT SHALL BE CURED 

FOR 4 HOURS MINIMUM UNDER A TEMPERATURE OF 140°F ± 5°F AND A PRESSURE OF 

1 MM OF Hg NOMINAL, 

A. MATERIAL PREPARATION: CHLOROTRIFLUOROETHYLENE COPOLYMER SOLUTION 

(CTFE) (SUPPLIER: ALLIED CHEMICALS: TYPE ACLAR 22A) 

(1) CLEAN CTFE FILM OR SHEET PER FED SPECIFICATION L-P-001174 (GSA-FSS) 

TYPE I BY SCRUBBING WITH COMMERCIAL GRADE ISOPROPYL ALCOHOL. 

(2) DISSOLVE THE CLEANED CTFE IN COMMERCIAL GRADE HEXAFLUOROBENZENE 
TO FORM A 10% BY WEIGHT SOLIDS CONTENT SOLUTION. THE SOLUTION 
SHALL BE ACCOMPLISHED IN A SEALED CONTAINER AT ROOM TEMPERATURE IN 
16 HOURS. 

CAUTION: THE TOXICITY OF HEXAFLUOROBENZENE HAS NOT BEEN ESTABLISHED 

ALTHOUGH IT HAS BEEN FOUND TO BE AN ANESTHETIC EVEN IN RELATIVELY 
LOW CONCENTRATIONS. THE MATERIAL SHOULD THEREFORE BE TREATED AS 
POTENTIALLY HAZARDOUS. CAUTION SHOULD BE TAKEN TO USE THE 
MATERIAL ONLY IN WELL VENTILATED AREAS, SUCH AS IN OR DIRECTLY 
IN FRONT OF A FUME HOOD. BREATHING OF THE VAPOR SHOULD BE AVOIDED. 

(3) DYE THE SOLUTION TO A GARDNER COLOR OF 13 ± 1 AS DETERMINED BY 
ASTM-D-1544 USING A SOLVENT YELLOW 14 DYE HAVING A COLOR INDEX 
NUMBER OF 12055. 

B * ETFE SOLUTION: (NOTE:THIS PRECONDITIONING APPLIES TO PIECE PART LEVEL REPAIR ONLY) 

(1) CLEAN DETAIL B AREAS WITH FREON TF TO REMOVE PREVIOUS COATING. ' 

(2) ABRADE AREA B INCLUDING TOP HAT AS A MINIMUM WITH 320 GRIT ALUMINUM 
OXIDE PAPER TO REDUCE SURFACE GLOSS. 

(3) FLUSH WITH COMMERCIAL GRADE ISOPROPYL ALCOHOL AND DRY AT ROOM 
TEMPERATURE. 

(4) BRUSH A THIN COAT OF CTFE SOLUTION ON DETAIL B AREAS. 

f — 1 mmm—mmmmmmmmmm—mmmmmmimmm 
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REQUIREMENTS: (CONTINUED) 

NOTE: TO PREVENT BUBBLING OR BLUSHING OF THE APPLIED COATING THE 

ROOM TEMPERATURE SHALL BE 70 TO 75°F, AND THE RELATIVE HUMIDITY 
50% MAXIMUM. HEAT SOURCES SHALL BE REMOVED FROM THE IMMEDIATE 
VICINITY AND THE LAMPS SHOULD NOT BE HANDLED DIRECTLY. 

(5) CURE FOR 30 MINUTES MINIMUM AT 75°F MAXIMUM, FOLLOWED BY A 
30 MINUTE MINIMUM CURE AT 140° ± 5°F. 

(6) REPEAT STEP 4 AND CURE FOR 60 MINUTES MINIMUM AT 75°F MAXIMUM 
AFTER EACH COAT UNTIL A UNIFORM DRY FILM THICKNESS OF 0 003 
INCHES MINIMUM IS OBTAINED. (NORMALLY OBTAINED BY APPLICATION 
OF 4 COATS). 

(7) FINAL CURE TO BE 24 HOURS MINIMUM AT 140 ± 5°F. 

(8) FOLLOWING FINAL CURE THE UNIT SHALL BE VISUALLY INSPECTED 
FOR THE FOLLOWING: 

a. COATING SHALL BE CLEAR 

b. BUBBLES SHALL NOT BE CONTINUOUS TO THE OUTER SURFACE. 

c. NO INDIVIDUAL BUBBLE OR CLUSTER OF BUBBLES SHALL EXCEED 
1/32 INCH IN ANY DIRECTION. TOTAL SURFACE AREA COVERED 
BY BUBBLES SHALL NOT EXCEED 5% OF THE REPAIRED AREA. 

d. COATING SHALL BE FREE OF CRACKS AND CRAZING WHEN VIEWED 
UNDER 3X MAGNIFICATION. 

UNIT SHALL ALSO PASS THE FOLLOWING DC INSULATION RESISTANCE 
TEST: THE LEADS OF THE LAMP SHALL BE CONNECTED TOGETHER AND 
THE DC INSULATION RESISTANCE MEASURED USING A LOW VOLTAGE 
OHMMETER BETWEEN THE LEADS TIED TOGETHER AND THE REPAIRED 
SURFACE. THE UNIT MAY BE CHECKED EITHER BY IMMERSION IN A 
1% SALT SOLUTION OR WITH A PROBE WETTED WITH 1% SALT WATER 
SOLUTION OR EQUIVALENT. THE DC RESISTANCE SHALL NOT BE LESS 
THAN 10 MEGOHMS. 

(9) IF REPAIRED UNIT DOES NOT PASS THE REQUIREMENTS AFTER REPAIR, 
REMOVE THE COATINGS WITH HEXAFLUOROBENZENE AND REAPPLY PER 
PARAGRAPH 5. 

(10) SUBJECT ALL REPAIRED LAMPS TO AN ALTITUDE TEST PERFORMED IN 
ACCORDANCE WITH MIL-STD-810, METHOD 500, PROCEDURE II. THE 
TEST SHALL BE PERFORMED AT AN ATMOSPHERIC PRESSURE OF 10 _ * MM 
OF HG. AND AT A TEMPERATURE OF 90° ± 5°F FOR 4 HOURS AND 
RETURN TO ROOM PRESSURE IN 1 HOUR. THIS TEST MAY BE PERFORMED 
AT THE PIECE PART OR ASSEMBLY LEVEL. FOLLOWING THE ALTITUDE 
TEST, THE DC INSULATION RESISTANCE SPECIFIED IN PARAGRAPH 5.B(8) 
SHALL BE PERFORMED. 
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REQUIREMENTS 
1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISION CONTAINED IN NO 1015404, CUSS 3 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF ND 1002056, EXCEPT THAT THE MAXIMUM 
TEMPERATURE RANGE SHALL BE PER 3.C. (TO BE QUALIFIED BY USER). 

D. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE WITH 

ND 1002019, WITH THE MANUFACTURER*S NAME AND/OR SYMBOL, LOT CODE OR NUMBER, TERMINAL 
IDENTIFICATION AND NASA PART NUMBER 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT AND INTERMEDIATE 
PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN ND 1002215, CLASS I t CODE. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS 
DRAWING. 
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REQUIREMENTS: (CONTINUED) 

2. ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) VISUAL INSPECTION: EACH LAMP TERMINATION AREA SHALL BE INSPECTED 
UNDER MAGNIFICATION AND COMPARED TO CONTAMINATION STANDARDS 
SELECTED AND APPROVED BY SUPPLIER AND USER FOR THE FOLLOWING: 

a. PARTICLE CONTAMINATION WITHIN, WHEN VIEWED UNDER 10X 
MAGNIFICATION. 

b. SCRATCHES, CHIPS, PITTING AND CRACKS ON THE EXTERNAL SURFACE 
WHEN VIEWED UNDER 10X MAGNIFICATION. 

c. THE ENCAPSULATED CONDUCTORS SHALL BE FREE OF BENDS, KINKS AND 
OTHER PROTRUSIONS WHICH WOULD CAUSE THEM TO BE EXPOSED ON 
THE SURFACE. 

(2) DIMENSIONS: SHALL BE AS SHOWN PER TABLE NO. I. 

(3) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 
2 POUND AXIAL PULL. 

U) LEAD MATERIAL: SHALL BE PER MIL-W-16878 (TYPE E-26). THE LEAD 
CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE LIGHT 
BROWN INSULATION AND THE LEAD CONNECTED TO THE REVERSE SIDE SHALL 
HAVE BLACK INSULATION. THE COLORS SHALL BE EASILY DISCERNIBLE. 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 VOLTS 
RMS 400 Hz, FOR 5 SECONDS MINIMUM. AFTER APPLICATION OF THIS 
VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE OTHER 
REQUIREMENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN EXCITED 
WITH 75 ±1.0 VOLTS RMS, 400 ±10 Hz. 

(3) CURRENT: PER TABLE NO. I, WHEN EXCITED PER 2.B.(2). 

(4) POWER: PER TABLE NO. I, WHEN EXCITED PER 2.B.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS 
SPECIFIED IN 3.F.(1). AS DETERMINED BY MEASUREMENT OF A 
REPRESENTATIVE SAMPLE OF EACH PRODUCTION RUN AND VISUAL 
COMPARISON OF THE LAMPS WITH THE SAMPLE. 

(6) DC INSULATION RESISTANCE: THE LEADS OF THE LAMP SHALL BE CONNECTED 
TOGETHER AND THE LAMP IMMERSED IN A 1% SOLUTION OF SALT WATER. 

THE DC RESISTANCE MEASURED BETWEEN THE LEADS AND THE WATER SHALL 
NOT BE LESS THAN 10 MEGOHMS. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT 25°C WITH A LOSS OF NOT 

MORE THAN 90% OF ORIGINAL LIGHT INTENSITY. MEASUREMENTS ACCOMPLISHED 
WHEN EXCITED PER 2.B.(2). AT 25°C. 

B. STORAGE LIFE: 1 YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 
AT 0 # TO ♦65°C. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE 
DEGRADATION IS NOTED WITH OPERATION AVOBE 25°C. 

D. SEAL: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION TEST (CONDITION B) 
SPECIFIED IN MIL-STD-202C. THE LIGHT INTENSITY OF PARAGRAPH 2.B.(2) 
AND THE DC INSULATION RESISTANCE OF PARAGRAPH 2.B.(6) SHALL BE 
CHECKED AFTER THE'IMMERSION AS ACCEPTANCE CRITERIA. 
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REQUIREMENTS: (CONTINUED) 

E. MATERIAL: 

(1) ACLAR ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

(2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW ADHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 

(3) THE ENCAPSULATED LEADS SHALL BE ALUMINUM FOIL. 

(4) NO MATERIAL SHALL BE USED AS AN OVERCOAT OR PROTECTIVE COVERPNG 
TO INSURE AN ADEQUATE SEAL OR PROTECTION. 

F. RATING: 

(1) LIGHT OUTPUT COLOR: X - 0.33 ± 0.02, Y = 0.33 ± 0.02 PER CIE 
DIAGRAM. 

(2) MAX. CONTINUOUS VOLTARF* 120 V RMS 400 H z . 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE UNIFORM OVER THE FACE OF THE LAMP WITHIN 

(4) UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.(1). 

4. SPECIAL CONDITIONING 8Y MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR TO 
THE ACCEPTANCE AND INSPECTION TESTS IN 2.B. ABOVE. THE BURN-IN • 

CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C. 

(2) OPERATING VOLTAGE: 115 t 10 V RMS, 60 ± 5 Hz FOR THE FIRST 

50 HOURS, AND 120 V RMS, 400 ± 10 Hz FOR REMAINDER OF BURN-IN. 
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REQUIREMENTS 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISION CONTAINED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF ND 1002056, EXCEPT THAT THE WXIMUM 
TEMPERATURE RANGE SHALL BE PER J.C. (TO BE QUALIFIED BY USER). 

D. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE WITH 

ND 1002019. WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT CODE OR NUMBER, TERMINAL 
IDENTIFICATION AND NASA PART NUMBER 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT AND INTERMEDIATE 
PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN ND 1002215, CLASS I, GODS. 
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REQUIREMENTS: (CONTINUED) 

2. ACCEPTANCE AND INSPECTION (10055): 

D A. MECHANICAL PROPERTIES: 

(1) VISUAL INSPECTION: EACH LAMP TERMINATION AREA SHALL BE INSPECTED 
UNDER MAGNIFICATION AND COMPARED TO CONTAMINATION STANDARDS 
SELECTED AND APPROVED BY SUPPLIER AND USER FOR THE FOLLOWING: 

a. PARTICLE CONTAMINATION WITHIN, WHEN VIEWED UNDER 10X 
MAGNIFICATION. 

b. SCRATCHES, CHIPS, PITTING AND CRACKS ON THE EXTERNAL SURFACE 
WHEN VIEWED UNDER 10X MAGNIFICATION. 

— c. THE ENCAPSULATED CONDUCTORS SHALL BE FREE OF BENDS, KINKS AND 

OTHER PROTRUSIONS WHICH WOULD CAUSE THEM TO BE EXPOSED ON 
THE SURFACE. 

(2) DIMENSIONS: SHALL BE AS SHOWN PER TABLE I. 

(3) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING A 2 POUND 
AXIAL PULL. 

(4) LEAD MATERIAL: SHALL BE PER MIL-W-16878 (TYPE E-26). THE LEAD 
CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE LIGHT 
BROWN INSULATION AND THE LEAD CONNECTED TO THE REVERSE SIDE SHALL 
HAVE BLACK INSULATION. THE COLORS SHALL BE EASILY DISCERNIBLE. 

(5) DELAMINATION AND/OR SEPARATION: THERE SHALL BE NO VISIBLE EVIDENCE 
OF DELAMINATION AND/OR SEPARATION IN ANY OF THE VARIOUS BONDS OF THE 
LAMP IN EITHER THE ENERGIZED OR UNENERGIZED STATE. 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 VOLTS 
• RMS 400 Hz, FOR 5 SECONDS MINIMUM. AFTER APPLICATION OF THIS 

VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE OTHER 
^ REQUIREMENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN EXCITED 
WITH 75 ±1.0 VOLTS RMS, 400 ± 10 Hz. 

(3) CURRENT: PER TABLEJ, WHEN EXCITED PER 2.B (2). 

(4) POWER: PER TABLE I, WHEN EXCITED PER 2.B*.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS SPECIFIED 
IN 3.F.(1). AS DETERMINED BY MEASUREMENT OF A REPRESENTATIVE 
SAMPLE OF EACH PRODUCTION RUN AND VISUAL COMPARISON OF THE LAMPS 
WITH THE SAMPLE. 

g (6) DC INSULATION RESISTANCE: THE LEADS OF THE LAMP SHALL BE CONNECTED 

TOGETHER AND THE LAMP IMMERSED IN A 155 SOLUTION OF SALT WATER. 

THE DC RESISTANCE MEASURED BETWEEN THE LEADS AND THE WATER SHALL 
NOT BE LESS THAN 10 MEGOHMS. 



3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT 25°C WITH A LOSS OF NOT 

MORE THAN 90% OF ORIGINAL LIGHT INTENSITY. MEASUREMENTS ACCOMPLISHED 
WHEN EXCITED PER 2.B.(2). AT 25°C. 

B. STORAGE LIFE: 1 YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 
AT 0° TO ♦65°C.. 
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D. 


E. 


REQUIREMENTS: (CONTINUED) 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE 
DEGRADATION IS NOTED WITH OPERATION ABOVE 25°C. 

SEAL: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION TEST (CONDITION B) 
SPECIFIED IN MlL-STD-202C. THE LIGHT INTENSITY OF PARAGRAPH 2 B.(2) 

AND THE DC INSULATION RESISTANCE OF PARAGRAPH 2.B.(6) SHALL BE 
CHECKED AFTER THE IMMERSION AS ACCEPTANCE CRITERIA. 

MATERIAL: 

(1) ACLAR ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

(2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW ADHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 

(3) THE ENCAPSULATED LEADS SHALL BE ALUMINUM FOIL AND SHALL BE ELECTRICALLY 
CONNECTED TO THE ALUMINUM PLATE AND EXTERNAL LEAD WIRES WITH A 
CONDUCTIVE CEMENT. 

(4) NO MATERIAL SHALL BE USED AS AN OVERCOAT OR PROTECTIVE COVERING 
TO INSURE AN ADEQUATE SEAL OR PROTECTION. 

RATING: 

(1) LIGHT OUTPUT COLOR: X a 0.33 ± 0.02, Y = 0.33 ± 0.02 PER Cl E 
DIAGRAM. 

(2) MAXIMUM CONTINUOUS VOLTAGE: 120 V RMS, 400 Hz. 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN 10%. 

UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.(1). 
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4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR TO 
THE ACCEPTANCE AND INSPECTION TESTS IN 2.B. ABOVE. THE BURN-IN 
CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C. 

(2) OPERATING VOLTAGE: 115 ± 10 V RMS, 60 ± 5 Hz FOR THE FIRST 

50 HOURS, AND 120 V RMS, 400 ± 10 Hz FOR REMAINDER OF BURN-IN. 
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REQUIREMENTS: ' 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF 

ND 1002056, EXCEPT THAT THE MAXIMUM TEMPERATURE RANGE SHALL BE PER 3.C. 

(TO BE QUALIFIED BY USER). 

D. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE 
WITH ND 1002019, WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT CODE OR 
NUMBER, TERMINAL IDENTIFICATION AND NASA PART NUMBER. THE INK USED SHALL 

BE PER SCO 1010920 AND MARKINGS SHALL BE COATED WITH A CHLOROTRIFLUOROETHYLENE 
COPOLYMER SOLUTION. 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, 

CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT 
AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN 
ND 1002215, CLASS 1, CODE 2. ' 

2. ACCEPTANCE AND INSPECTION (1002): 

A. MECHANICAL PROPERTIES: 

(1) VISUAL INSPECTION: EACH LAMP TERMINATION AREA SHALL BE INSPECTED UNDER 
MAGNIFICATION AND COMPAREfHH) CONTAMINATION STANDARDS SELECTED AND 
APPROVED BY SUPPLIER AND USER FOR THE FOLLOWING: 

a. PARTICLE CONTAMINATION WITHIN, WHEN VIEWED UNDER 10X MAGNIFICATION. 
VISIBLE EVIDENCE OF CONDUCTIVE EPOXY SHALL BE ACCEPTABLE. 

b. SCRATCHES, CHIPS, PITTING AND CRACKS ON THE EXTERNAL SURFACE WHEN 
: VIEWED UNDER 10X MAGNIFICATION. 

c. THE ENCAPSULATED CONDUCTORS SHALL BE FREE OF BENDS, KINKS AND 
OTHER PROTRUSIONS WHICH WOULD CAUSE THEM TO BE EXPOSED ON 

* THE SURFACE. 

(2) DIMENSIONS: SHALL BE AS SHOWN PER APPLICABLE FIGURE IDENTIFIED IN 
TABLE I. 

(3) LEAD STRENGTH: EACH LEAD SHALL WITHSTAND A TWO (2) POUND AXIAL PULL. 

FORCE SHALL BE APPLIED AND REMOVED GRADUALLY. 

(4) LEAD MATERIAL: SHALL BE PER MIL-W-16878 (TYPE E-26). THE LEAD 
CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE LIGHT BROWN 
INSULATION (ETCHED WHITE WIRE) AND THE LEAD CONNECTED TO THE .REVERSE • 
SIDE SHALL HAVE BUCK INSULATION (ETCHED). THE COLORS SHALL BE EASILY 
DISCERNIBLE. 

(5) DELAMINATION AND/OR SEPARATION:’ THE EL UMP SHALL SHOW NO SIGNS OF 
DEUMINATION. SEPARATION OF THE UMP ENVELOPE FROM THE UMP SHALL 
NOT BE PRESENT IN THE LIGHTED AREA AND SEPARATION IN OTHER AREAS SHALL 
NOT AFFECT THE PERFORMANCE OF THE UMP. 
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REQUIREMENTS: (CONTINUED) 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 VOLTS 
RMS 400 HZ, FOR 5 SECONDS MINIMUM. AFTER APPLICATION OF THIS 
VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE OTHER REQUIRE¬ 
MENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN EXCITED 
WITH 75 ± 1.0 VOLTS RMS, 400 ± 10 HZ. 

(3) CURRENT: PER TABLE I, WHEN EXCITED PER 2.B.(2). 

(4) POWER: PER TABLE I, WHEN EXCITED PER 2.B.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS SPECIFIED 
IN 3.F.(1). AS DETERMINED BY MEASUREMENT OF A REPRESENTATIVE 
SAMPLE OF EACH PRODUCTION RUN AND VISUAL COMPARISON OF THE LAMPS 
WITH THE SAMPLE. • 

(6) DC INSULATION RESISTANCE: THE LEADS OF THE LAMP SHALL BE CONNECTED 
TOGETHER AND THE LAMP IMMERSED IN A 151 SOLUTION OF SALT WATER. 

THE DC RESISTANCE MEASURED BETWEEN THE LEADS AND THE WATER SHALL 
NOT BE LESS THAN 10 MEGOHMS. 


3. DESIGN 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT 25°C WITH A LOSS OF NOT MORE THAN 
90% OF ORIGINAL LIGHT INTENSITY.. MEASUREMENTS ACCOMPLISHED WHEN 
EXCITED PER 2.B.(2) AT 25°C. 

B. STORAGE LIFE: 1 YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 
AT 0° TO ♦65°C. LAMP SHALL BE PACKAGED AS SPECIFIED PER PARAGRAPH t.E. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE ■ 

DEGRADATION IS NOTED WITH OPERATION ABOVE 25°C. ' 

D. SEAL: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION TEST (CONDITION B) 
SPECIFIED IN MlL-STD-202C. THE LIGHT INTENSITY OF PARAGRAPH 2.B.(2) 

AND THE DC INSULATION RESISTANCE OF PARAGRAPH 2.B.(6) SHALL BE 
CHECKED AFTER THE IMMERSION AS ACCEPTANCE CRITERIA. 

E. MATERIAL: 

(1) FLUOROHALOCARBON FILL ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

(2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW ADHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 

(3) THE ENCAPSULATED LEADS SHALL BE ALUMINUM FOIL AND SHALL BE ELECTRICALLY 
CONNECTED TO THE ALUMINUM PLATE AND EXTERNAL LEAD WIRES WITH A 
CONDUCTIVE CEMENT. 

(4) NO MATERIAL SHALL BE USED AS AN OVERCOAT OR PROTECTIVE COVERING 
TO INSURE AN ADEQUATE SEAL OR PROTECTION. 

F. RATING: - 

(1) LIGHT OUTPUT COLOR: X = 0.33 ± 0.02, Y = 0.33 ± 0.02 PER CIE 
DIAGRAM. 

(2) MAXIMUM CONTINUOUS VOLTAGE: 120 V RMS, 400 HZ. 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN 10%. 
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REQUIREMENTS: (CONTINUED) 

(4) UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.C1). 


4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR TO 
THE ACCEPTANCE AND INSPECTION TESTS IN 2.B. ABOVE. THE BURN-IN 
CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C AND A RELATIVE HUMIDITY LESS THAN 70J(. 

(2) OPERATING VOLTAGE: 115 ± 10V RMS, 60 * 5 HZ FOR THE FIRST 

50 HOURS, AND 120 V RMS, 400 t 10 HZ FOR REMAINDER OF BURN-IN. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF 

ND 1002056, EXCEPT THAT THE MAXIMUM TEMPERATURE RANGE SHALL BE PER 3.C. 

(TO BE QUALIFIED BY USER). 

D. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE 
WITH ND 1002019, WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT CODE OR 
NUMBER, TERMINAL IDENTIFICATION AND NASA PART NUMBER. THE INK USED SHALL 

BE PER SCD 1010920 AND MARKINGS SHALL BE COATED WITH A CHLOROTRIFLUOROETHYLENE 
COPOLYMER SOLUTION. 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, 

CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT 
AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN 
ND 1002215, CLASS 1, CODE 2. 

2. ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) VISUAL INSPECTION: EACH LAMP TERMINATION AREA SHALL BE INSPECTED UNDER 
MAGNIFICATION AND COMPARED-^ CONTAMINATION STANDARDS SELECTED AND 
APPROVED BY SUPPLIER AND USER FOR THE FOLLOWING: 

a. PARTICLE CONTAMINATION WITHIN, WHEN VIEWED UNDER 10X MAGNIFICATION. 
VISIBLE EVIDENCE OF CONDUCTIVE EPOXY SHALL BE ACCEPTABLE.' 

b. SCRATCHES, CHIPS, PITTING AND CRACKS ON THE EXTERNAL SURFACE WHEN 

VIEWED UNDER 10X MAGNIFICATION. , ^ 

c. THE ENCAPSULATED CONDUCTORS SHALL 8E FREE OF BENDS, KINKS AND - 
OTHER PROTRUSIONS WHICH WOULD CAUSE THEM TO BE EXPOSED ON 

THE SURFACE. 

(2) DIMENSIONS: SHALL BE AS SHOWN PER APPLICABLE FIGURE IDENTIFIED IN 
TABLE I. 

(3) LEAD STRENGTH: EACH LEAD SHALL WITHSTAND A TWO (2) POUND AXIAL PULL. 

FORCE SHALL BE APPLIED AND REMOVED GRADUALLY. 

(4) LEAD MATERIAL: SHALL BE PER MIL-W-16878 (TYPE E-26). THE LEAD 
CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE LIGHT BROWN 
INSULATION (ETCHED WHITE WIRE) AND THE LEAD CONNECTED TO THE .REVERSE • 
SIDE SHALL HAVE BLACK INSULATION (ETCHED). THE COLORS SHALL BE EASILY 
DISCERNIBLE. 

(5) DELAMINATION AND/OR SEPARATION: THE EL LAMP SHALL SHOW NO SIGNS OF 
DELAMINATION. SEPARATION OF THE LAMP ENVELOPE FROM THE LAMP SHALL 
NOT BE PRESENT IN THE LIGHTED AREA AND SEPARATION IN OTHER AREAS SHALL 
NOT AFFECT THE PERFORMANCE OF THE LAMP. 
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.032*g^x 45”CHAMFER 
4 PLACES 


EAD SPREAD SHALL NOT EXTEND BEYOND 1/32 INCH PAST THE 
ALUMINUM FOIL CONDUCTOR EDGE. THERE SHALL BE NO 
OVERLAPPING OF THE LEAD STRANDS OUTSIDE THE ZONE 
COVERED BY THE TOP HAT STEM. A MINIMUM OF 5 STRANDS 
SHALL BE IN CONTACT WITH THE CONDUCTIVE EPOXY AND ALL 
SEVENSTRANDS SHALL CONTACT THE FOIL. 

' CONFIGURATION I 


DETAIL A 


MAX THICKNESS OVER 
CONDUCTIVE EPOXY 
.040 (THIS AREA ONLY) 


-ALL AREA INSIDE LAMINATED 
BORDERS TO BE ELECTRO - 
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ALUMINUM FOIL 


SEE DETAIL A 
AND FIGURE II 
(SHEET II) 


FIGURE 1 


^LEAD SPREAD SHALL NOT EXTEND BEYOND 1/32 INCH PAST THE 
ALUMINUM FOIL CONDUCTOR EDGE. THERE SHALL BE NO 
OVERLAPPING OF THE LEAD STRANDS OUTSIDE THE ZONE 
COVERED BY THE TOP HAT STEM. A MINIMUM OF 5 STRANDS 
SHALL BE IN CONTACT WITH THE CONDUCTIVE EPOXY AND ALL 
SEVEN STRANDS SHALL CONTACT THE FOIL. 
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REQUIREMENTS: (CONTINUED) 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 VOLTS 
RMS 400 HZ, FOR 5 SECONDS MINIMUM. AFTER APPLICATION OF THIS 
VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE OTHER REQUIRE¬ 
MENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN EXCITED 
WITH 75 ±1.0 VOLTS RMS, 400 ±10 HZ. 

(3) CURRENT: PER TABLE I, WHEN EXCITED PER 2.B.(2). 

(4) POWER: PER TABLE I, WHEN EXCITED PER 2.B.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS SPECIFIED 
IN 3.F.(1). 

(6) DC INSULATION RESISTANCE: THE LEADS OF THE LAMP SHALL BE CONNECTED 
TOGETHER AND THE LAMP IMMERSED IN A IX SOLUTION OF SALT WATER. 

THE DC RESISTANCE MEASURED BETWEEN THE LEADS AND THE WATER SHALL 
NOT BE LESS THAN 10 MEGOHMS. 

3. DESIGN 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT 25 °C AND A RELATIVE HUMIDITY LESS 
THAN 70% WITH A LOSS OF NOT MORE THAN 90% OF ORIGINAL LIGHT INTENSITY. 
MEASUREMENTS ACCOMPLISHED WHEN EXCITED PER 2.B. (£) AT 25° C. 

B. STORAGE LIFE: I YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 
AT 0* TO +65° C. LAMP SHALL BE PACKAGED AS SPECIFIED PER PARAGRAPH I.E. 

NOTE.' STORAGE AT ELEVATED TEMPERATURES WILL CAUSE DIMENSIONAL 
CHANGES. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE-' 

DEGRADATION IS NOTED WITH OPERATION ABOVE 25°C. ! 

D. SEAL: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION TEST (CONDITION B) 
SPECIFIED IN MIL-STD-202C. THE LIGHT INTENSITY OF PARAGRAPH 2 0.(2) 

AND THE DC INSULATION RESISTANCE OF PARAGRAPH 2.B.(6) SHALL BE* . 

CHECKED AFTER THE IMMERSION AS ACCEPTANCE CRITERIA. I 

E. MATERIAL: 

(1) FLUOROHALOCARBON FILL ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

(2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW ADHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 

NOTE: ETCHED TEFLON HAS LIMITED SHELF LIFE WHEN EXPOSED TO LI6HT 
IN THE PRESENCE OF AIR. THE BONDING STRENGTH OF THE ETCHED TEFLON 
MATERIAL TO THE NON-ETCHED TEFLON BASE IS THEREBY GREATLY REDUCED. 

(3) THE ENCAPSULATED LEADS SHALL BE ALUMINUM FOIL AND SHALL BE 
ELECTRICALLY CONNECTED TO THE ALUMINUM PLATE AND EXTERNAL LEAD 
WIRES WITH A CONDUCTIVE CEMENT. 

(4) NO MATERIAL SHALL BE USED AS AN OVERCOAT OR PROTECTIVE COVERING 
TO INSURE AN ADEQUATE SEAL OR PROTECTION. 

F. RATING: 

(1) LIGHT OUTPUT COLOR: X= 0.33 ± 0.02, Y = 0.33 ± 0.02 PER CIE DIAGRAM. 

(2) MAXIMUM CONTINUOUS VOLTAGE: 120 V RMS, 400 HZ. 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE 

UNIFORM OVER THE FACE OF THE LAMP WITHIN 10%. f 
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REQUIREMENTS: (CONTINUED) 

(4) UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.C1). 

4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR TO 
THE ACCEPTANCE AND INSPECTION TESTS IN 2.B. ABOVE. THE BURN-IN 
CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C AND A RELATIVE HUMIDITY LESS THAN 70%. 

(2) OPERATING VOLTAGE: 115 ± 10V RMS, 60 ± 5 HZ FOR THE FIRST 

50 HOURS, AND 120 V RMS, 400 ± 10 HZ FOR REMAINDER OF BURN-IN. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327.' 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED IN 
ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL QUALIFICATION REQUIREMENTS OF 

ND 1002056, EXCEPT THAT THE MAXIMUM TEMPERATURE RANGE SHALL BE PER 3.C. 

(TO BE QUALIFIED BY USER). 

0. PART MARKING: PARTS SHALL BE PERMANENTLY AND LEGIBLY MARKED, IN ACCORDANCE 
WITH ND 1002019, WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT CODE OR 
NUMBER, TERMINAL IDENTIFICATION AND NASA PART NUMBER. THE INK USED SHALL 
BE PER SCD 1010920 AND MARKINGS SHALL BE COATED WITH A CHLORCTRIFLUOROETHYLENE 
COPOLYMER SOLUTION. 

t. PREPARATION FOR uELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215, CLASS 1, 

CODE 1. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT 
AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING AS SPECIFIED IN 
ND 1002215, CLASS 1, CODE 2. 

2. ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) VISUAL INSPECTION: EACH LAMP TERMINATION AREA SHALL BE INSPECTED UNDER 
MAGNIFICATION AND COMPAREfi-TtJ CONTAMINATION STANDARDS SELECTED AND 
APPROVED BY SUPPLIER AND USER FOR THE FOLLOWING: 

a. PARTICLE CONTAMINATION WITHIN, WHEN VIEWED UNDER 1QX MAGNIFICATION. 
VISIBLE EVIDENCE OF CONDUCTIVE EPOXY SHALL BE ACCEPTABLE. 

b. SCRATCHES, CHIPS, PITTING AND CRACKS ON THE EXTERNAL SURFACE WHEN 

VIEWED UNDER 10X MAGNIFICATION. . ‘ 

c. THE ENCAPSULATED CONDUCTORS SHALL BE FREE OF BENDS, KINKS AND 
OTHER PROTRUSIONS WHICH WOULD CAUSE THEM TO BE EXPOSED ON 
THE SURFACE. 

(2) DIMENSIONS: SHALL BE AS SHOWN PER APPLICABLE FIGURE IDENTIFIED IN 
TABLE I. 

(3) LEAD STRENGTH: EACH LEAD SHALL WITHSTAND A TWO (2) POUND AXIAL PULL. 

FORCE SHALL BE APPLIED AND REMOVED GRADUALLY. 

(4) LEAD MATERIAL: SHALL BE PER SCO 1008951. THE LEAD 

CONNECTED TO THE ELECTRO-LUMINESCENT SIDE SHALL HAVE LIGHT BROWN 
INSULATION (ETCHED WHITE WIRE) AND THE LEAD CONNECTED TO THE .REVERSE 
SIDE SHALL HAVE BLACK INSULATION (ETCHED). THE COLORS SHALL BE EASILY 
DISCERNIBLE. 

(5.) DELAMINATION AND/OR SEPARATION: THE EL LAMP SHALL SHOW NO SIGNS OF 
DELAMINATION. SEPARATION OF THE LAMP ENVELOPE FROM THE LAMP SHALL 
NOT BE PRESENT IN THE LIGHTED AREA AND SEPARATION IN OTHER AREAS SHALL 
NOT AFFECT THE PERFORMANCE OF THE LAMP. 


REQUIREMENTS CONTINUED ON SHEET 12. 
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REQUIREMENTS: (CONTINUED) 

B. ELECTRICAL AND PHOTOMETRIC PROPERTIES: 

(1) TRANSIENT VOLTAGE: THE LAMP SHALL BE EXCITED WITH 160 ± 5 VOLTS 
RMS 400 HZ, FOR 5 SECONDS MINIMUM. AFTER APPLICATION OF THIS 
VOLTAGE THE LAMP MUST BE CAPABLE OF MEETING THE OTHER REQUIRE¬ 
MENTS OF SECTION B. 

(2) LIGHT INTENSITY: 1.2 TO 2.0 FOOT-LAMBERTS INITIALLY WHEN EXCITED 
WITH 75 ±1.0 VOLTS RMS, 400 ±10 HZ. 

(3) CURRENT: PER TABLE I, WHEN EXCITED PER 2.B.(2). 

(4) POWER: PER TABLE I, WHEN EXCITED PER 2.8.(2). 

(5) LIGHT OUTPUT COLOR: THE LIGHT OUTPUT COLOR SHALL BE AS SPECIFIED 
IN 3.F.(1). 

(G) DC INSULATION RESISTANCE: THE LEADS OF THE LAMP SHALL BE CONNECTED 
TOGETHER AND THE LAMP IMMERSED IN A 1% SOLUTION OF SALT WATER. 

THE DC RESISTANCE MEASURED BETWEEN THE LEADS AND THE WATER SHALL 
NOT BE LESS THAN 10 MEGOHMS. 

3. DESIGN 

A. OPERATING. LIFE: 2000 HOURS MINIMUM AT 25 9 C AND A RELATIVE HUMIDITY LESS 

THAN 70% WITH A LOSS OF NOT MORE THAN 90% OF ORIGINAL LIGHT INTENSITY. 

MEASUREMENTS ACCOMPLISHED WHEN EXCITED PER 2. B. (2) AT 25°C. 

B. STORAGE LIFE: I YEAR MINIMUM WITHOUT LOSS OF ELECTRICAL PERFORMANCE 

AT 0° TO -*-65° C. LAMP SHALL BE PACKA6ED AS SPECIFIED PER PARAGRAPH I.E. 

NOTE: STORAGE AT ELEVATED TEMPERATURES WILL CAUSE DIMENSIONAL 

CHANGES. 

C. OPERATING TEMPERATURE RANGE: -55°C TO ♦65°C. ACCELERATED LIFE . 

DEGRADATION IS NOTED WITH OPERATION ABOVE 25°C. 

D. SEAL: THE LAMPS SHALL BE SUBJECTED TO THE IMMERSION TEST (CONDITION B) 

SPECIFIED IN MIL-STD-202C. THE LIGHT INTENSITY OF PARAGRAPH 2 B.(2) 

AND THE DC INSULATION RESISTANCE OF PARAGRAPH 2.B.(6) SHALL BE 

CHECKED AFTER THE IMMERSION AS ACCEPTANCE CRITERIA. 

E. MATERIAL: 

(1) FLUOROHALOCARBON FILL ENCAPSULATED ELECTRO-LUMINESCENT LAMP. 

(2) THE LEAD INSULATION SHALL BE CHEMICALLY TREATED IN A MANNER TO 
ALLOW AOHESIVE BONDING OR POTTING AND ALLOW THE UNIT TO MEET 
THE IMMERSION TEST REQUIREMENT OF 3.D. 

NOTE: ETCHED TEFLON HAS LIMITED SHELF LIFE WHEN EXPOSED TO LIGHT 
IN THE PRESENCE OF AIR. THE BONDING STRENGTH OF THE ETCHED TEFLON 
MATERIAL TO THE NON-ETCHED TEFLON BASE IS THEREBY GREATLY REDUCED. 

(3) THE ENCAPSULATED LEADS SHALL BE ALUMINUM FOIL AND SHALL BE 
ELECTRICALLY CONNECTED TO THE ALUMINUM PLATE AND EXTERNAL LEAD 
WIRES WITH A CONDUCTIVE CEMENT. 

(4) NO MATERIAL SHALL BE USED AS AN OVERCOAT OR PROTECTIVE COVERING 
TO INSURE AN ADEQUATE SEAL OR PROTECTION. 

F. RATING: 

(1) LIGHT OUTPUT COLOR: X = 0 33 ± 0.02, Y = 0. 33 ± 0.02 PER CIE DIAGRAM. 

(2) MAXIMUM CONTINUOUS VOLTAGE: 120 V RMS, 400 HZ . 

(3) UNIFORMITY OF LIGHT INTENSITY: THE LIGHT INTENSITY SHALL BE 

UNIFORM OVER THE FACE OF THE LAMP WITHIN 10%. f 
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REQUIREMENTS: (CONTINUED) 

(4) UNIFORMITY OF LIGHT OUTPUT COLOR: THE LIGHT OUTPUT CJLOR SHALL BE 
UNIFORM OVER THE FACE OF THE LAMP WITHIN THE TOLERANCE SPECIFIED 
IN 3.F.(1). 


4. SPECIAL CONDITIONING BY MANUFACTURER: 

A. ALL LAMPS SHALL BE BURNED-IN FOR A PERIOD OF 50 TO 100 HOURS PRIOR TO 
THE ACCEPTANCE AND INSPECTION TESTS IN 2 . 8 . ABOVE. THE BURN-IN 
CONDITIONS SHALL BE AS FOLLOWS: 

(1) TEMPERATURE: 25° ± 5°C AND A RELATIVE HUMIDITY LESS THAN 70£. 

(?) OPERATING VOLTAGE: 115 ± 10V RMS, 60 ± 5 HZ FOR THE FIRST 

50 HOURS, AND 120 V RMS, 400 ±10 HZ FOR REMAINDER OF BURN-IN. 
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THIS SPECIFICATION SHALL CONSIST OF A SERIES OF PRIMERS 
AND SINGLE COMPONENT MATERIALS CONFORMING TO THE REQUIRE- 
MENTS OF MlL-S-22473. 


TABLE I 


DASH HO. 

GRAVE 

0 01 
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002 
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003 
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THIS SPECIFICATION SHALL CONSIST OF A SERIES OF PRIMERS 
AND SINGLE COMPONENT MATERIALS CONFORMING TO THE REQUIRE¬ 
MENTS OF MlL-S-22473. 


TABLE I 


DASH AO. 

GRADE 

00/ 
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002 
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003 

//v 

004 
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THIS SPECIFICATION SHALL CONSIST OF A SERIES OF PRIMERS 
AND SINGLE COMPONENT MATERIALS CONFORMING TO THE REQUIREMENTS 
OF MIL-S-22473. 


TABLE I TABLE II 


DASH NO. 

GRADE 


DASH NO. 

GRADE 

FORM 

001 

AV 

015 

N 

C 

002 

C 

C1C 

N 

R 

003 

HV 

017 

Q 

C 

004 

H 

018 

Q 

R 

C05 

A 


-,-— 
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C06 

AA 

♦ '■ 

V i 

1 

007 

Q 

008 

AVV 

009 

s 

010 

cv 

011 

cvv 

012 

E 

013 

EV 

014 

HW 
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THIS MATERIAL SHALL CONSIST OF SI LI CONE RUBBER CONFORMING TO 
THE REQUIREMENTS OF ZZ-R-765. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAINING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING 
SHALL BE ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING 
AND CONTAINER MARKING INCLUDING EXPIRATION DATE, PER 

ND 1002215, CLASS 1, CODE 8. 


2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL: THE MATERIAL SHALL BE A SOLID POLYIMIDE RESIN IN 
THE FORM OF MACHINED PARTS OR BAR STOCK. THE UNMODIFIED RESIN 
SHALL BE DESIGNATED AS SCD 1008966-001. THE RESIN WHCIH 
CONTAINS 1 5% NOMINALLY BY WEIGHT MOLYBDENUM DISULFIDE SHALL BE 
DESIGNATED AS SCD1008966-002. 

B. PHYSICAL PROPERTIES: THE MATERIAL SHALL MEET THE PHYSICAL 
PROPERTIES SPECIFIED IN TABLE I. ALL TESTS SHALL BE PERFORMED 
AT 75° t 5°F, UNLESS OTHERWISE SPECIFIED ACCORDING TO THE 
APPLICABLE ASTM TEST METHOD SPECIFIED. 


3. DESIGN: 

A. PROPERTIES: THE MATERIAL SHALL CONFORM TO THE REQUIREMENTS 
LISTED IN TABLE II. ALL PROPERTY VALUES LISTED IN TABLE II 
SHALL BE CONSIDERED AS NOMINAL VALUES. 


TABLE I 


PROPERTY 

UNITS 

ASTM 

METHOD 

REQUIREMENTS I 

-001 

-002 

TENSILE STRENGTH 

PSI 

D-1708 

8500 MIN 

4500 MIN 

ELONGATION 

% 

D-1708 

3 MIN 


HARDNESS 

ROCKWELL E 

D- 785 

45-58 

38-50 

SPECIFIC GRAVITY 


D- 792 

1.42-1.43 

1.57-1.61 


PROCURE ONLY FROM APPROVED SOURCE LISTED IN ND 1002034 
FOR THIS DRAWING. 
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TABLE 


PROPERTY 




FLEXURAL MODULUS (73°F) 

PSI 

| D-790 

460,000 

FLEXURAL STRENGTH (73°F) 

PSI 


14,000 

COMPRESSIVE STRENGTH (73°F) 

PSI 

D-695 

24,000 

IMPACT STRENGTH, IZOD (73°F) 

FT-LB/IN 

D-256 

0.9 

COEFFICIENT OF LINEAR THERMAL 
EXPANSION (73° - 392°F) 

1N/lN/°F x 10- 6 

D-696 

26-30 

THERMAL CONDUCTIVITY 

btu/hr/ft2/°f/in 


2.6-3.3 

HEAT DISTORTION TEMPERATURE 

AT 264 PSI 

°F 

D-648 

470 

DIELECTRIC STRENGTH 

VOLTS/MIL 

D-149 

560 
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REQUIREMENTS: 

1. GENERAL: 

D A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 

MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN REQUIRE¬ 
MENTS SECTION OF THIS DRAWING. 

D. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED); 
. DASH NUMBER; MANUFACTURER'S NAME, TRADEMARK, OR CODE; LOT CODE; 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 
ON THE PART PER ND 1002019. 

C (2) TERMINAL DATA: KOVAR, GOLD-PLATE OVER NICKEL PLATE 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT (ICBO) 

(2) SWITCHBACK VOLTAGE (LVCEO) 

(3) STATIC FORWARD CURRENT TRANSFER RATIO (hFEI, hFE2, hFE3) 

(4) COLLECTOR SATURATION VOLTAGE (Vce(SaT)) 


3. DESIGN: 

A. STORAGE TEMPERATURE RANGE: -65°C TO ♦200°C. 

B. OPERATING AMBIENT TEMPERATURE RANGE: -65°C TO ♦200°C 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

E. THERMAL RESISTANCE (JUNCTION TO CASE) fljc: 3.33°C/WATT MAXIMUM 

F. STUD TORQUE: UNITS SHALL WITHSTAND 12 IN.-LB TORQUE WITHOUT 
DAMAGE OR DEGRADATION. 
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FOR THIS DRAWING. 


L-tOMC a 


4 


2 


1 


| REVISIONS | 

ZONE 

LTR 

DESCRIPTION 

DATE 

APPROVED 


/? 

INITIAL RELEASE CLASS A 

PERTORR 

\i 

OIL 

C7 

7frzr~m 

U ... 







D 



UNLESS OTHERWISE SPECIFIED 


DIMENSIONS ARE IN INCHES 
TOLERANCES ON 


2 PLACE 3 PLACE 
DECIMALS DECIMALS ANGLES 
+ + + 


DO NOT SCALE THIS DRAWING 


MATERIAL 


APPROVAL 


MIT 

INSTRUMENTATION LAB 



MANNED 

SPACECRAFT CENTER 

_HOUSTON. TEXAS 


TRANSISTOR—5 AMP, P-N-P, SILICON, 
STUD MOUNTING 


SPECIFICATION CONTROL DRAWING 


NASA APPROVAL 


COOC ©ENT NO. 

80230 


MIT APPROVAL ^^^^/^ . : kL :L L. Ho fi e | 


1008969 


[sheet I 0^3 


0> 

<0 

0> 

<0 

o 

o 


B 















6969001 


REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND 
THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 10,000 "G" MINIMUM IN THE Yi ORIENTATION 
PER MIL-STD-750, METHOD 2006 , OR IMPACT SHOCK AT 28 K "G" 
MINIMUM IN THE Yi ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III a OR b, A LEAK RATE OF 1 x 10-8 ATMCC OR GREATER 
SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 

(4) UNITS SHALL BE SUBJECTED TO VOLTAGE/TEMPERATURE STRESS 
FOR 100 HOURS MINIMUM AT THE FOLLOWING CONDITIONS: 

a. Ta = 150°C 

b. VCB - 70V 

B. BURN-IN: UNITS SHALL BE BURNED-IN AT FULL RATED POWER FOR 
240 HOURS MINIMUM AT THE FOLLOWING CONDITIONS: 

(1) TC = 100°C 

(2) VCE = -10V 

(3) P = 30 WATTS MAXIMUM 

C. THE MANUFACTURES SHALL MEASURE AND RECORD THE FOLLOWING CHARACTER¬ 
ISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) COLLECTOR CUTOFF CURRENT (ICBO-l) 

(2) SWITCHBACK VOLTAGE (LVcEO) 

(3) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) ' 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE2> 

D. UNITS FAILING TO MEET THE REQUIREMENTS OF TABLE II AND THE 
FOLLOWING PARAMETRIC DRIFT CRITERIA DURING BURN-IN SHALL NOT 
BE SHIPPED: 

(1) hFE SHALL NOT CHANGE MORE THAN ±10%. 

(2) ICB01 SHALL NOT INCREASE MORE THAN TWO TIMES (2X) FOR 
INITIAL VALUES GREATER THAN 10nA. 

(3) VCE(SAT) SHALL NOT CHANGE MORE THAN ± 15%. 

(4) LVCEO SHALL NOT DECREASE MORE THAN 10%. 

E. THE DATA SHALL BE PRESENTED IN A MANNER WHICH PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE TEST DATA SHALL ALSO IDENTIFY PARTS THAT FAIL 

TO MEET THE SPECIFIED REQUIREMENTS. 
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J_;_!_!_TABLE I ! 


MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS AT TC=25°C UNLESS OTHERWISE SPECIFIED 


COLLECTOR COLLECTOR EMITTER COLLECTOR POWER POWER MANUFACTURER’S 

VOLTAGE VOLTAGE VOLTAGE CURRENT DISSIPATION DISSIPATION TYPE DESIGNATION 
y CB VCE VEB_1C P AT Tc=100°C (FOR REF ONLY) 


VOLTS AMP _ WATTS _ WATTS 

-5 -5 52.5 30 Tl XP-12 


VOLTS 


-100 


VOLTAGE 

VCE 


TABLE II 

ELECTRICAL CHARACTERISTICS AT Ta=25°C UNLESS OTHERWISE 

LIMI 

PARAMETER CONDITIONS SYMBOL irrirr 


NOTED 

sir “"ITS 


STATIC FORWARD 

VCE=-5V,lc=-50mA,N0TE 1 

hFEI 

50 

CURRENT TRANSFER 

VCE=-5V,IC=-2A, NOTE 1 

iiam 

50 

RATIO 

VCE=-5V.IC=-5A. NOTE 1 


25 

COLLECTOR CUTOFF 

VCB=-60V,1E=0 

1 cboi 


CURRENT 

VCB=-60V,IE=0,TC=150°C 

1 cbo2 

- 


VCE=-40V,1B=0 

1 CEO 

_ 

EMITTER CUTOFF 
CURRENT 

VEB=-4V,lc=0 

lEBO 

!■ 

EMITTER BREAKDOWN 
VOLTAGE 

lE="1mA,lC=0 

bvebo 


BASE SATURATION 
VOLTAGE 

IC=-3A,lB=-200mA,N0TE 1 

VBE(SAT) 

■ 

COLLECTOR SATURATION 
VOLTAGE 

IC=-3A,lB=-200mA,N0TE 1 

VCE(SAT) 


SWITCHBACK VOLTAGE 

IC=-50mA,lB=0. NOTE 1 

LVCEO 

-80 

COLLECTOR BREAKDOWN 
VOLTAGE 

1C=-1mA,1E=0 

BVcBO 

-100 



-100 

nA 

-50 

MA 

-1.0 

mA 


mA 

H 

VOLTS 

SB 

VOLTS 

SB 

VOLTS 

IZJ 

VOLTS 

— 

VOLTS 


NOTES: 

1. PULSE TESTED UTILIZING FAIRCHILD 500 OR EQUIVALENT. PULSE 
WIDTH = 300 ± 504SEC AT < 2% DUTY CYCLE. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED 
IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND 1002051 UNLESS MODIFIED OR AMENDED BY THE DESIGN REQUIRE¬ 
MENTS SECTION OF THIS DRAWING. 

0. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 1002215, CLASS 1, CODE 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) MARKING: THE NASA DRAWING NUMBER (LAST THREE DIGITS REQUIRED); 
DASH NUMBER; MANUFACTURER'S NAME, TRADEMARK, OR CODE; LOT CODE; 
AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY MARKED 

ON THE PART PER ND 1002019. 

(2) TERMINAL DATA: KOVAR, GOLD-PLATE OVER NICKEL PLATE 

B. ELECTRICAL REQUIREMENTS: PER TABLE II. 

(1) COLLECTOR CUTOFF CURRENT (ICBO) 

(2) SWITCHBACK VOLTAGE (LVCEO) 

(3) STATIC FORWARD CURRENT TRANSFER RATIO (hFEI, hFE2, HFE3) 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) 


3. DESIGN: 

A. STORAGE TEMPERATURE RANGE: -65°C TO *200°C. 

B. OPERATING AMBIENT TEMPERATURE RANGE: -65°C TO ♦200°C 

C. ELECTRICAL RATINGS: PER TABLE I. 

D. ELECTRICAL SPECIFICATIONS: PER TABLE II. 

E. THERMAL RESISTANCE (JUNCTION TO CASE) BJC: 3 . 33°C/WATT MAXIMUM 

F. STUD TORQUE: UNITS SHALL WITHSTAND 12 IN.-LB TORQUE WITHOUT 
DAMAGE OR DEGRADATION. 
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REQUIREMENTS: (CONTINUED) 

4. SPECIAL CONDITIONING BY SUPPLIER: 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING 
TESTS PERFORMED DURING THE TIME INTERVAL BETWEEN FINAL SEAL AND 
THE 240 HOUR BURN-IN. 

(1) ACCELERATION AT 10,000 "G" MINIMUM IN THE Yi ORIENTATION 
PER MIL-STD-750, METHOD 2006 , OR IMPACT SHOCK AT 28 K "G" 
MINIMUM IN THE Yi ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, 
PROCEDURE III a OR b, A LEAK RATE OF 1 x 10~8 ATMCC OR GREATER 
SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. 

( 4 ) UNITS SHALL BE SUBJECTED TO VOLTAGE/TEMPERATURE STRESS 
FOR 100 HOURS MINIMUM AT THE FOLLOWING CONDITIONS: 

a. Ta = 150°C 

b. VCB - 70V 

B. BURN-IN: UNITS SHALL BE BURNED-IN AT FULL RATED POWER FOR 
240 HOURS MINIMUM AT THE FOLLOWING CONDITIONS: 

(1) TC = 100°C 

(2) VQE = -10V 

(3) P = 30 WATTS MAXIMUM 

C. THE MANUFACTURES SHALL MEASURE AND RECORD THE FOLLOWING CHARACTER¬ 
ISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) COLLECTOR CUTOFF CURRENT (ICBO-l) 

(2) SWITCHBACK VOLTAGE (LVcEO) , 

(3) COLLECTOR SATURATION VOLTAGE (VCE(SAT)) < 

(4) STATIC FORWARD CURRENT TRANSFER RATIO (hFE2) 

D. UNITS FAILING TO MEET THE REQUIREMENTS OF TABLE II AND THE 

FOLLOWING PARAMETRIC DRIFT CRITERIA DURING BURN-IN SHALL NOT 
BE SHIPPED: ' ! 

(1) hFE SHALL NOT CHANGE MORE THAN ± 10%. 

(2) ICB01 SHALL NOT INCREASE MORE THAN TWO TIMES (2X) FOR 
INITIAL VALUES GREATER THAN 10nA. 

(3) VCE(SAT) SHALL NOT CHANGE MORE THAN ± 15%. 

(4) LVCEO SHALL NOT DECREASE MORE THAN 10%. 

E. THE DATA SHALL BE PRESENTED IN A MANNER WHICH PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE TEST 
READINGS. THE TEST DATA SHALL ALSO IDENTIFY PARTS THAT FAIL 

TO MEET THE SPECIFIED REQUIREMENTS. 
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REVISIONS 

DESCRIPTION 


R REPLACES REVISION "A" WITH 
CHKUGE PER TDRR 36I7G 


_ TABLE I _ 

MANUFACTURER’S ABSOLUTE MAXIMUM RATIN3S AT TC = 25°C UNLESS OTHERWISE SPECIFIED 
I I I I POWER I 

DASH COLLECTOR COLLECTOR EMITTER COLLECTOR POWER DISSIPATION MANUFACTURER’ 
0. VOLTAGE VOLTAGE VOLTAGE CURRENT DISSIPATION AT TYPE DESIGNAT I 

_VC8_VCE_VEB_[C_P_ Tq = 100°C _ 

VOLTS VOLTS VOLTS AMP WATTS WATTS 


VOLTAGE 

VC8 

' VOLTS 
-100 
-100 


VOLTAGE 

VCE 

VOLTS 

-80 

-80 


VOLTAGE 

VEB 

VOLTS 

-5 

-5 


CURRENT 

»C 

AMP 

-5 

-5 


POWER 

DISSIPATION 

P 

WATTS 

52.5 

52.5 


MANUFACTURER'S 
TYPE DESIGNATION 



DASH 

NUMBER 


VCB=-60V, l£=0 


SYMBOL 
ICB01 


VC8=-60V, I£=0» TC=150°C ICB02 


' VCE=-*V, 

1 c=o 

1 CEO 

V£B=-4V, 

1 C=0 

1 EBO 

1£=-1mA, 

1 C=0 

BV£BO 


| C =-3A, l B =-200mA,N0T£ l[V BE (5AT) 


PARAMETER 

COLLECTOR 

CUTOFF 

CURRENT 

EMITTER 

CUTOFF CURRENT 
EMITTER BREAK- 
DOWN VOLTAGE 
BASE SATURATION 

VOLTAGE _ 

COLLECTOR 

SATURATION 

VOLTAGE _ 

SWITCHBACK 

VOLTAGE _ 

COLLECTOR BREAK 
DOWN VOLTAGE 
STATIC FORWARD 
CURRENT 

TRANSFER RATIO 
STATIC FORWARD 
CURRENT 

TRANSFER RATIO 


NOTES: 

1. PULSE TESTED UTILIZING FAIRCHILD 500 OR EQUIVALENT. PULSE 
WIDTH = 300 ± 50 uSEC AT < 2% DUTY CYCLE. 


IC=-3A, 
NOTE 1 

lB=-200nA, 

VCE(SAT) 

** 

-1.0 

1c=-50mA 

, Ib=0, NOTE 1 

lvceo 

-80 

- 

1c=-1mA, 

l£=0 

BVCBO 

-100 

- 

VCE=-5V, 

IC=-50mA,N0TE 1 

hFEI 

50 

200 

VCE=-5V, 

1C=-2A, NOTE 1 

hFE2 

50 

150 

VCE=-5V, 

1C=-5A, NOTE 1 

hFE3 

25 

- 

VCE=-5V, 

IC=-50roA,N0TE 1 

hFEI 

30 

100 

VCE=-5V, 

IC=-2A, NOTE 1 

h FEP 

30 

75 

VCE=-5V, 

1C = -5A, NOTE 1 

hFE3 

20 

- 


3P 4806 
SP4806-1 


_ TABLE II __ 

ELECTRICAL CHARACTERISTICS AT TA = 25°C UNLESS OTHERWISE NOTED 

I I I LIMITS 

PARAMETER CONDITIONS SYMBOL I my 


UNITS 

NA 

PA 

yA' 

VOLTS 

VOLTS 

“volts” 

VOLTS 

VOLTS 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
IN MIL-D-70327. 

B. SUPPLIER PROCESS AND QUALITY CONTROL, INCLUDING FINAL TESTING 
SHALL BE IN ACCORDANCE WITH SPECIFICATION ND 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY. PRESERVATION, PACKAGING, PACKING, AND 
CONTAINER MARKING INCLUDING EXPIRATION DATE, PER ND 1002215. 
CLASS 1, CODE 8. 


2. ACCEPTANCE AND INSPECTION: 

A. MATERIAL: THE MATERIAL SHALL CONSIST OF A TWO PART, ROOM 
TEMPERATURE CURING SILICONE ENCAPSULANT, CONSISTING OF A 
TRANSPARENT RESIN DESIGNATED AS SCO 1008973-001 AND A TRANSPARENT 
CURING AGENT DESIGNATED AS SCO 1008973-002. 

B. PROPERTIES AS RECEIVED: 

(1) SPECIFIC GRAVITY OF THE RESIN SHALL BE 1.02 MAXIMUM AS 
DETERMINED PER ASTM-D-1298 OR AN EQUIVALENT METHOD. 

(2) VISCOSITY OF THE RESIN SHALL BE 4,000 - 6,500 CENTISTOKES 

AT 25°C ± 0.1°C AS DETERMINED PER ASTM-D-445 OR AN EQUIVALENT 
METHOD. 

(3) POT LIFE OF THE MATERIAL WHEN MIXED IN A RATIO OF 1 ± 0.01 
PART BY WEIGHT (PBW) OF CURING AGENT PER SCD 1008973-002 FOR 
EVERY 10 PBW OF RESIN PER SCD 1008973-001 SHALL BE 2 HOURS 
MINIMUM. THE POT LIFE SHALL BE DETERMINED BY MEASURING THE 
VISCOSITY AS SPECIFIED IN 2.B.(2) WHEN THE MATERIAL IS 
FRESHLY MIXED AND TWO HOURS AFTER MIXING. THE VISCOSITY AT 
TWO HOURS AFTER MIXING SHALL NOT EXCEED TWO TIMES THE FRESHLY 
MIXED VISCOSITY. 

(4) COLOR: BOTH RESIN AND CURING AGENT SHALL BE TRANSPARENT 
AND COLORLESS TO LIGHT STRAW. 


3. DESIGN: 

A. PROPERTIES OF THE MATERIAL WHEN MIXED AS SPECIFIED IN 2.B.(3) 
AND CURED FOR 3 DAYS MINIMUM AT 77° ± 5°F. 

(1) HARDNESS: 30 SHORE A DUROMETER, MINIMUM PER ASTM-D-676. 

(2) SPECIFIC GRAVITY: 1.02-1.08 PER ASTM-D-792, METHOD A. 

(3) DIELECTRIC STRENGTH: 500 VOLTSAHL MINIMUM PER ASTM-D-149. 

(4) DIELECTRIC CONSTANT: 2.88 MAXIMUM AT 100 Hz AND 100 KH Z 
PER ASTM-B-150. 

(5) DISSIPATION FACTOR: 0.002 MAXIMUM AT 100 H 7 AND 100 KH Z 
PER ASTM-D-150. 

(6) VOLUME RESISTIVITY: 1.0X10 13 OHM-CM MINIMUM PER ASTM-D-257. 


U 


PROCURE ONLY FROM APPROVED SOURCE LISTED IN NO 1002034 
FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 

B. PROPERTIES OF THE MATERIAL WHEN MIXED AS SPECIFIED 

IN 2.B.C3) AND CURED FOR 7 DAYS MINIMUM AT 77° ± 5°F. 

(1) HARDNESS: 40 SHORE A DUROMETER, MINIMUM PER ASTM-D-676 

(2) TENSILE STRENGTH: 600 PSI MINIMUM PER ASTM-D-412 USING 
DIE C. 

(3) ELONGATION: 100% MINIMUM PER ASTM-D-412 USING DIE C. 

C. SHELF LIFE: THE MATERIAL SHALL HAVE A USABLE SHELF LIFE OF 
NOT LESS THAN 6 MONTHS WHEN RECEIVED BY THE PURCHASER AND 
STORED BELOW 80°F IN UNOPENED CONTAINERS. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING ALL. QUALIFICATION REQUIREMENTS 
SPECIFIED IN ND 1002052. 

D. SIZE 22 SOCKET CONTACTS (QUANTITY: 63 MIN) PER I6I078H SHALL BE 
SUPPLIED WITH EACH UNIT. SEALING PLUGS PER 1010984 SHALL BE 
PROCURED SEPARATELY. 

E. PRESERVATION, PACKAGING, PACKING AND CONTAINER MARKING PER 
ND 10C2215, CUSS 1, CODE 3. 

F. UNIT SHALL BE CAPABLE OF MEETING APPLICABLE REQUIREMENTS OF 
MIL-C-38300 EXCEPT AS AMMENDED OR MODIFIED BY THIS DRAWING. 


2. INSPECTION AND ACCEPTANCE: 

A. PIECEMARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, NASA PART NUMBER, AND 
DATE OF CODE OR DATE OF MANUFACTURE. THE MANUFACTURER'S PART NUMBER 
MAY APPEAR ON THE PART. 

B. DIELECTRIC STRENGTH: 1400 VDC OR PEAK AC 

C. INSULATION RESISTANCE: 5000 MEGOHMS AT 500 VDC. 


3. DESIGN: 

A. MECHANICAL REQUIREMENTS: 

(1) MATERIAL: 

a. SHELL, FOLLOWER SUBASSEMBLY, RETAINING NUT: ALUMINUM ALLOY 
PER QQ-A-351, TEMPER T4. 

b. INSERT, FRONT AND REAR: DlALLYLPHTHAUTE PER MIL-M-14, 

TYPE SDG. 

C. "0" RINGS(REAR) AND GROMMET: SILICONE RUBBER, PER ZZ-R-765, 
CUSS I la. ”0” RING (FRONT): FLUORO SILICONE RUBBER MEETING 
APPLICABLE REQUIREMENTS OF MIL-R-3065. 

d. LOCKING DEVICE AND COUPLING RING: ALUMINUM ALLOY PER 
QQ-A-225/6, TEMPER T4. 

a. ANNULAR SPRING: BERYLLIUM COPPER PER QQ-C-533, 1/4 HT. 

(2) FINISHES: 

a. SHELL, COUPLING RING, RETAINING NUT: ELECTROLESS NICKEL 
(.0004 MIN) PER MlL-C-26074, CUSS 1. 

b. FOLLOWER SUBASSEMBLY: ANODIZED PER MIL-C-8625, TYPE II EXCEPT 
CONVERSION COATING BLEACHED TO RESULT IN CLEAR FINISH. FINISH 
MEETS PERFORMANCE REQUIREMENTS OF MIL-C-8625 EXCEPT SALT SPRAY 
PER MIL-C-38300. 

c. ANNUUR SPRING: SILVER PLATED PER QQ-S-365, TYPE II. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: (CONTINUED) 







d. LOCKING DEVICE: GOLD PLATE PER MIL-G-45204, TYPE II .000070 MIN, OVER TYPE I 

.000050 MIN (TOTAL GOLD .000120/.000180 THICK) OVER COPPER PER MlL-C-14550,.000400/ 
.000500 THICK. ELECTROLESS NICKEL PER MIL-C-26074 CLASS I, .000200/.000300 THICK 
OVER GOLD ON LOCKING DEVICE TIPS PER FIGURE 1. 


(3) CONTACT RETENTION FORCE: WHEN CONTACTS ARE PROPERLY INSTALLED IN 
THEIR USING CONNECTOR, THEY ARE CAPABLE OF WITHSTANDING (WITHOUT 
DAMAGE) A TOTAL FORCE OF 15 LBS. WHEN APPLIED TO THE MATING END OF 
THE CONTACT, AND A TOTAL OF 8 LBS. WHEN APPLIED TO THE REAR END 

— OF THE CONTACT AFTER A MINIMUM OF 10 INSERTIONS AND WITHDRAWALS. 

(4) TEMPERATURE RATING: -67°F TO *257^. 

(5) ALTITUDE IMMERSION: PER MIL-C-38300. 

(6) COUPLING l UNCOUPLING FORCE: 27 LBS MAX. 

a. LIFE: 500 CYCLES, HAND COUPLED AT RATE OF 1 LB/SEC. 

(7) COUPLING METHOD: PUSH-PULL, TWIST LOCK. 

(8) INSERT RETENTION: 45 LBS MIN EITHER DIRECTION. 

(9) CONTACTS: ARE ON 0.080 CENTERS 

C (10) POLARIZATION: PER TABLE I. 

B. ELECTRICAL REQUIREMENTS WITH CONTACTS INSTALLED (500 VDC) 

(1) INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM AT +125°C MEASURED 
BETWEEN ANY TWO ADJACENT CONTACTS AND BETWEEN THE SHELL OR 
HARDWARE AND ANY ADJACENT CONTACT WHEN TESTED IN ACCORDANCE WITH 
MlL-STD-202, METHOD 302, CONDITION B. 

(2) DIELECTRIC STRENGTH: 110,000 FT - NO EVIDENCE OF BREAKDOWN OR 
FLASHOVER WHEN 640 VRMS APPLIED BETWEEN ANY PAIR OF CONTACTS 

AND BETWEEN THE HARDWARE AND ANY CONTACT WHEN TESTED IN ACCORDANCE 
-► WITH MlL-STD-202, METHOD 301. (MATED CONNECTORS) 

(3) VOLTAGE RATINGS: (MATED CONNECTORS) 

VOLTS AC PEAK 
SEA LEVEL 750 

110,000 300 

(4) CURRENT RATING: 3 AMPERES (TOTAL 90 AMPERES, EQUALLY DIVIDED, 

22 AWG WIRE, MAX TEMP ♦100®C). 



TABLE I 


DASH 

NO. 

POLAR 1ZATI ON 

ALTERNATE 
POLARIZING 
POSITIONS 
X° Y # 

-001 

NORMAL 

130 

110 

-002 

ALTERNATE 

130 

90 

-003 

ALTERNATE 

130 

150 

-004 

ALTERNATE 

130 

170 

-005 

ALTERNATE 

190 

110 


APPLICATION DATA: 

1. CONNECTOR LOCKING MECHANISM CONTAINS LUBRICANT PER SCO 1008980. 

2. IF THE LOCKING MECHANISM FEELS ABRASIVE WHEN ROTATED DURING 
MATIN6 OR UNMATING OF THE CONNECTOR THE LOCKING MECHANISM SHOULD 
BE RELUBRICATED WITH LUBRICANT PER SCO 1008980. 


THE PART NUMBER IS THE DRAWING NUMBER PLUS THE APPLICABLE DASH NUMBER. 
NOTES: 

1. FOR MATING RECEPTACLE SEE DRAWING 1010783. 

2. INSERTS AND GROMMET DESIGNED TO ACCEPT INSULATED WIRE 
HAVING OUTSIDE DIAMETER .040 TO .054. 

3. FOR SPARE CONTACT SEE 1010781: FOR SPARE SEALING PLUGS 
SEE 1010984. 
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NOTES: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 


2. INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) VISUAL INSPECTION: WORKMANSHIP - PARTS MUST BE FREE FROM BURRS 

AND ALL SHARP EDGES. 

(2) MATERIAL: 

a. CONTACT: COPPER-BERYLLIUM ALLOY CONDITION 1/2 H IN ACCORDANCE 
WITH QQ-C-530 AND WITH A £3/ FINISH. PARTS MUST BE FREE OF 
BURRS AND SHARP EDGES. ^ 

b. WIRE: NO. 30 (7 x 38) POLYTETRAFLUOROETHYLENE COATED WIRE PER 
SCD 2021522. WIRE INSULATION MAY BE EXPOSED AT MOLDED EXTERNAL 
SURFACES FOR A LENGTH OF .250 WX. INSULATION STRIPPED .109 

.078 

PER ND 1002071. LENGTH OF WIRE PER TABLE II. 

c. BODY: NYLON PER MIL-P-20693 TYPE IV, .062 MAX MOLDING FLASH 
BETWEEN WIRES ON PaT I 

(3) HEAT TREATING: 

a. CONTACT: CLOSE SAW CUTS SLIGHTLY AND SIZE OVER .028 DIA DRILL 
BLANK. HEAT TREAT BY PRECIPITATION HARDENING PER MIL-H-7199. 

(4) FINISH: . . 

a. CONTACT: GOLD PLATE .000050 MIN PER MIL-G-45204, TYPE III, 

CLASS 1. 

b. WIRE (EXTERNAL END): STRIPPED WIRE TINNED WITH' 96.5-3.5 SOLDER 
PER QQ-S-571, SN96 AND SOLDER FLUX PER SCD 2021527. 

c. BODY: SMALL BUBBLES WHICH DO NOT BREAK THE SURFACE ARE i 
ACCEPTABLE. 

(5) RETENTION: CONTACT TO HOLD 30 GRAMS MIN TO 200 GRAMS MAX SUSPENDED 

FROM A ‘? 29 ° 20 DIA PIN 
.029000 

(6) DIMENSIONS: SEE FIGURE-RESTRAINT IS ALLOWED TO INSPECT DIMENSION 

OF DRAWING, WHERE NOTED. 

(7) MARKING: 

a. PIECEMARKING: PART SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 
ND 1002019 WITH THE NASA DRAWING NUMBER, DASH NUMBER. 

, b. PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND EXTERNAL 
PACKAGING SHALL BE MARKED WITH THE FOLLOWING INFORMATION PER 
MIL-STD-129: 

SUPPLIER'S NAME 

NASA DRAWING NUMBER^ DASH NUMBER. 

SUPPLIER'S LOT OR SERIAL NUM8ER 

DATE CODE, OR DATE OF MANUFACTURE 
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NOTES: 


B 


(CONTINUED) 

c. MANUFACTURER'S NAME OR SYMBOL AND PART NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. 

ELECTRICAL REQUIREMENTS: 

(1) DIELECTRIC STRENGTH: NO BREAK DOWN BETWEEN ADJACENT WIRES AT 
500 V RMS, 60 HZ AT 1 MA SENSITIVITY FOR 5 SEC, PER METHOD 301 
OF MIL-STD-202. 

(2) INSULATION RESISTANCE: 1000 MEGOHMS MIN, PER METHOD 302, TEST 
CONDITION B, OF MIL-STD-202. 


3. DESIGN REQUIREMENTS: 

A. WIRE (INTERNAL END): SOLDER TO CONTACT SECURELY WITH 63/37 SOLDER 
PER QQ-S-571, SN63 AND SOLDER FLUX PER SCO 2021527. 

B. LEAD PULL TEST: EACH LEAD MUST WITHSTAND A GRADUALLY APPLIED AXIAL 
PULL OF 2 LBS. MIN FOR 5 SEC. 
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NOTES: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
ND 1015404, CLASS 2. 

C. SOLDERING AND WIRE STRIPPING TO BE PERFORMED PER THE REQUIREMENTS 
OF ND 1002071. 

. 2. INSPECTION AND ACCEPTANCE: 

A. .4ECHANICAL REQUIREMENTS: 

(1) VISUAL INSPECTION: 

a. SURFACE DEFECTS WHICH WILL BE PERMITTED PROVIDING THE LEADS . 

ARE HELD FIRMLY AND NO STRAIN'CAN BE EXERTED AGAINST THE 
SOLDER JOINT. 

1. LEAD BREAKOUT - WIRE INSULATION MAY BE EXPOSED AT MOLDED 
EXTERNAL SURFACES BUT THE WIRES MUST BE SECURE AND REMAIN 
WITHIN THE ENVELOPE OF THE CONNECTOR BODY. 

2. BUBBLES - SMALL BUBBLES WHICH DO NOT BREAK THE SURFACE. 

b. MOLD MARK - A SMALL STEP, NOT EXCEEDING .015 ON A SIDE IS PER¬ 
MITTED AT THE INTERSECTION OF THE 49° - 51° CHAMFER AND THE OUTER 
SURFACE OF THE CONNECTOR BODY FORMED BY THE 1.064 - 1.072 RADIUS. 

c. MOLD F LASH: .062 MAX ALLOWABLE MOLDING BETWEEN WIRES AT SURFACE 

ra. 

d. MUST BE FREE FROM BURRS AND SHARP EDGES. 

(2) MATERIAL: 

a. CONTACT: COPPER-BERYLLIUM ALLOY CONDITION 1/2 H IN ACCORDANCE 
WITH qQ-C-530 AND WITH A 63/ FINISH. PARTS MUST BE FREE OF 
BURRS AND SHARP EDGES. V 

b. WIRE: WO. 30 (7 x38) POLYTETRAFLUOROETHYLENE COATED WIRE PER 
SCD 2021522. INSULATION STRIPPED .109/.076 PER ND 1002071. 

LENGTH OF WIRE PER TABLE II. 

c. BODY: NYLON PER MIL-P-20693 TYPE IV. 

(3) HEAT TREATING: 

a. CONTACT: CLOSE SAW CUTS SLIGHTLY AND SIZE OVER .028 DIA DRILL 
BLANK. HEAT TREAT BY PRECIPITATION HARDENING PER MIL-H-7199. 

(4) FINISH: 

a. CONTACT: GOLD PLATE .000050 MIN PER MIL-G-45204, TYPE II, CLASS 1. 

b. WIRE (EXTERNAL END): STRIPPED WIRE TINNED WITH 96.5-3.5 SOLDER 
PER QQ-S-571, SN96 AND SOLDER FLUX PER SCD 2021527. 

(5) RETENTION: CONTACT TO HOLD 30 GRAMS MIN TO 200 GRAMS MAX SUSPENDED 
FROM A .029020/.029000 DIA PIN. 

(6) DIMENSIONS: SEE FIGURE-RESTRAINT IS ALLOWED TO INSPECT DIMENSION 
OF DRAWING, WHERE NOTED. 

(7) MARKING: 

a. PIECEMARKING; PART SHALL BE PERMANENTLY AND LEGIBLY MARKED PER 
NO 1002019 WITH THE NASA DRAWING NUMBER, DASH NUMBER. 

b. PACKAGE: INTERNAL INDIVIDUAL OR COLLECTIVE PACKAGES AND EXTERNAL 
PACKAGING SHALL BE MARKED WITH THE FOLLOWING INFORMATION PER MIL-STD-129: 

SUPPLIER'S NAME, NASA DRAWING NUMBER & DASH NUMBER, 

SUPPLIER'S LOT OR SERIAL NUM8ER, DATE CODE, OR unle 

DATE OF MANUFACTURE dim 
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NOTES: (CONTINUED) 

c. MANUFACTURER'S NAME OR SYMBOL AND PART NUMBER MAY APPEAR ON 
THE PART OR PACKAGE. 

B. ELECTRICAL REQUIREMENTS: 

(1) DIELECTRIC STRENGTH: NO BREAK DOWN BETWEEN ADJACENT WIRES AT 
500 V RMS, 60 HZ AT 1 MA SENSITIVITY FOR 5 SEC, PER METHOD 301 
OF MIL-STD-202. 

(2) INSULATION RESISTANCE: 1000 MEGOHMS MIN, PER METHOD 302, TEST 
CONDITION B, OF MIL-STD-202. 


3. DESIGN REQUIREMENTS: 

A. WIRE (INTERNAL END): SOLDER TO CONTACT SECURELY WITH 63/37 SOLDER 
PER QQ-S-571, SN63 AND SOLDER FLUX PER SCD 2021527. 

B. LEAD PULL TEST: EACH LEAD MUST WITHSTAND A GRADUALLY. APPLIED AXIAL 
PULL OF 2 LBS. MIN FOR 5 SEC. 


c 


TABLE I 


NASA 

DASH 

NUMBER 

ASSEMBLY 

FIG. 

NO. 

NO. OF 
RECEPTACLE 
CONTACTS 

TYPE 

ASSEMBLY 

RECEPTACLE 

DETAIL 

-i 

FIG. 1 

16 

COMPLETE 
ONE PIECE 

z 

-2 

FIG. 2 

8 

LEFT HANij 
SECTION 

V 

-3 

FtG. 3 

8 

hT. HAND 
SECTION 

V 


B 


THE PART NUMBER IS THE DRAWING NUMBER 
PLUS THE APPLICABLE DASH NUMBER. 


A 


MIL fO«ac o 


3 


2 


1008988 


r 


1 REVISIONS I 

ZONE 

LTR 

DESCRIPTION 

DATE 

APPROVED 


D 

INITIAL RELEASE CLASS A 

PER TDRR 3 l c C V 8 

'V, 

if 

-Wwxmi 


E 

REVISION STATUS CMAN6ED 




e 


TABLE I I 


PIN 

NO. 

COLOR OR WIRE 

LENGTH OF WIRE 
FROM SURFACE A 

1 

RED 

1.218 

1.156 

2 

ORANGE 

« I'sr 

♦ # 

1.343 

3 

YELLOW 

1.593 

1.531 

4 

BLACK 

1.593 

1.531 

5 

WHITE 

1.781 

1.719 

6 

GREEN • 

1.968 

1.9CC 

7 

BLUE 

2.156 

2.093 

8 

GRAY 

2.156 

2.093 

9 

VIOLET 

2.156 
. 2.093 

10 

BROWN 

2.156 

2.093 

11 

WHT-BLK 

1.968 

1.906 

12 

WHT-RED 

1.781 

1.719 

13 

WHT-GREEN 

1.593 

1.531 

14 

WHT-ORN 

1.593 

1.531 

15 

WHT-BLUt 

1.406 

1.343 

16 

WHT-GRAY ! 

1 

1.218 

1.156 


c 


00 

00 

O) 

CO 

o 

o 


B 



i! 


UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

M 1 T 

INSTRUMENTATION LAB 

CAMIftiOGf M»«* 

MANNED 

SPACECRAFT CENTER 
‘ HOUSTON TEXAS 

2 PLACE 3 PLACE 

DECIMALS DECIMALS ANGLES 
+ 4- + 

nOAWN / IUTF If* 




■ > ♦' _ i?/.** « - 

CMFCKFn 



CONNECTOR 

— — — 

; ✓ yS / / /* A'H . 9 

APPftOVAl ‘Vf/—' / 





k. v.».£s 




DO NOT SCALE THIS DRAWING 

CONTRACT v | [ 


SPECIFIC 

AT ION CONTROL DRAWING 

MATERIAL 

NASA APPROVAL U * U P _ \ _ 

SIZE 

r 

CODE IDE NT NO 

80230 

1008988 



L 

APPROVAL 

SCALE 

i 

(sheet 2 "F A 


— 1 _ 




2 


1 














1008988 











1008988 














| APPLICATION 

REVISIONS | 

NEXT ASSY 

USED ON 

LTR 

DESCRIPTION 

date 

APPROVED 




INITIAL RELEASE CLASS A 

H 




A 

PER TORR 3 fc, 2.00 

u. _ 





* 






THIS MATERIAL SHALL CONSIST OF MOLDED NYLON PLASTIC 
CONFORMING TO THE REQUIREMENTS OF MIL-P-17091, TYPE |. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN NO 1002034 
FOR THIS DRAWING. 


UNLESS OTHERWISE 

SPECIFIED DIMENSIONS 
ARE IN INCHES. 

REFERENCE: ACSK ONLY 

•X)O.T54*5 


Esm 



manned ifacecraft center 
HOUSTON, TEXAS 

PLASTIC, POLYAMIDE, RIGID 
SPECIFICATION CONTROL DRAWING 



ni 



H 

CODE IDENT. NO 

80230 

1008992 

SCALE 

NONE | 

| SHEET 1 OF 1 

















8 



REF DES 

PART NO. 

Rl 

1010363-421 

R2 


-*247 

R3 


-215 

R4 


-421 - 

R 5 


-247 

R6 


-215 

R7 


-443 

R8 


-431 

R9 


' -2 6 5 

RIO 

1010363-2 21 





Cl 

1010316-89 . 

C2*’ \ 


-79 . 

C3 


-89 

C4 


-79 

C5 


' *—92 

C6 

1010316-81 





T1 

1010467 





K 1 

1010790 -3 

K2 

1010790 -3 


















NEXT ASSY 

USI 


APPLICATION 


3 


2 


1 


A I REVISED RER TDRR 15473 |* J4 falj£ c 


nFSCRlPTION VA LUE TQL 1 RATING 
RESISTOR 7.68 K ± I °/b 1/4 W 1 


CAPACITOR 


CAPACI TOR 


TRANSFORMER 


i I °/o\ IOOV 


i I °Xol IOQV 


REF DWG 

CDU RESOLVER LOADS ASSY 
DWG NO. 1007510 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS__ 


SCHEMATIC, 

CDU RESOLVER LOADS 



















NOTES 

1. interpret drawing in accordance with standards 

PRESCRIBED BY MIL-D-70 327 

2. UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES ARE IN OHMS 

3. UNLESS OTHERWISE SPECIFIED,CAPACITOR VALUES ARE IN MICROFARADS 


T 


T 


8 


7 


6 






















■ 


, AW ~ 

| PATK I 


REF BE5 

PART NO. - 

DESCRIPTION 

VALUE 

TOL | 

RATING 1 

Ri 

i0iG363-42l . 

RESISTOR 

7.68 K 

± 1 0 


!/ 

4 W 

R2 


-247 

i 


9 53 


_; 

J 

_ 

R3 


-2! 5 

1 


6 49 




_ 

R4 


-421 . 



7.68K 



_ 


R5 


-247 



953 




_ 

R6 


-215 



649 





R7 


-443. 

" 


IOK 





R8 


-431 



8.66K 

. 




R9 

— 

1 -2 6 5 

— 


1180 

— 


- 


RIO 

1010363-221 

RESISTOR 

698 

±1 % 

1/4 W 













Cl 

1010316-89 . 

CAPACITOR 

.118 

±1 ®/o 

_IC 

OV 

C2 


, -79 . 

-T - 

.096 


|_ 



C3 


-89 . 

I - 

.118 





C4 


-79 

1 

.096 





C5 


1 *-92 

f 

.035 





C6 

1010316-81 

CAPACITOR 

.102 

±1 °/o 

100V 













Tl 

1010467 

TRANSFORMER 
















K 1 

1010790 

RELAY 




K.2 

1010790 

RELAY 











REF DWG 

COU RESOLVER LOAOS ASSY 
DWG NO. 1007510 














-j 


NEXT ASSY 

USED ON 

| APPLICATION | 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 
FRACTIONS DECIMALS ANGLES I 


DO NOT SCALE THIS DRAWING 


| HEAT TREATMENT 


QTY 

REQO 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 




INGTWUMCNTATION LAM 



NASA APPROVAL 



MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


SCHEMATIC. 

CDU RESOLVER LOADS 


COOE IDENT NO. 


D 


NASA DRAWING NO. 


1009501 

— 1 SHEET t “ST 






wr * 


m ■ 

I 


n 


r y 


perm-; 
a n. 


■*-rt 


‘••?S 




IBifF" 


"4’ 


-|i; 


r 

• ! ^ 

■w 


' a* 

- -sa* A. m . 


•mmn 


\wmmrnwem 




























EMCOOCR 

ELECTRONICS 





































































































































APOLLO G&N Specification 
ATP 1009502 A 


\°nZO 

>1 O E || J °t 


ASSEMBLY TEST PROCEDURE 
FOR 

THE APOLLO G&N SYSTEM OPTICAL SUBSYSTEM 
BLOCK I SERIES 100 


Date 

Revision 

TDRR 

Pages 

Revised 

Approval 


Letter 

No. 

MIT 

NASA 

9-1-65 

A 

22217 

9,10,12t14,25 

WK 

TM 








This specification consists of pages i to iv and 1 to 25 inclusive. 










APOLLO G&N Specification 
ATP 1009502 A 


3-3.11 SERVO CHARACTERISTICS. 

3-3.11.1 MAXIMUM DRIVE RATES. 

3-3.11.1.1 With the Optical Subsystem in the DIRECT mode and the OPTICS HAND 
CONTROLLER held at its limits, the maximum SXT LOS drive rates shall be as 
follows: 


CONTROLLER SPEED 
switch position 

HI 

MED 

LOW 


Shaft 

Rato 

17. 0 degrees/sec ±20% 
2.0 degrees/sec ±20% 
0.2 degrees/sec ±20% 


Trunnion 

Rato 

9. 0 degrees/sec ±20% 
1.0 degrees/sec ±20% 
0.1 degrees/sec ±20% 


3-3.11.1.2 With the Optical Subsystem in the TRACKER mode and the OPTICS 
HAND CONTROLLER held at its limits, the maximum SCT LOS trunnion drive rate 
shall be as follows: 


CONTROLLER SPEED 
switch position 

HI 

MED 

LOW 


SCT Trunnion 
Rate 

21 degrees/sec ±20% 

2.5 degrees/sec ±20% 
0.25 degrees/sec ±20% 


3-3.11.2 MINIMUM DRIVE RATES AND SMOOTHNESS. The minimum LOS drive 
rates shall be as follows: 

SXT Shaft ? 50 arc seconds/second 

SXT Trunnion ? 25 arc seconds/second 

♦SCT Trunnion =* 60 arc seconds/second 

♦ With the Optical Subsystem in the TRACKER mode. 

The variation in drive rate at the minimum drive rates shall be within ±25% of the 
nominal value for a constant command input. 
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3-3.11.3 DYNAMIC RESPONSE. With a step input of 10 volts the tachometer out¬ 
put of the SXT shaft tachometer and the SXT trunnion tachometer shall reach steady 
state in less than 0. 5 seconds. The SCT shaft IX resolver error, SCT trunnion IX 
resolver error, SHAFT ANGLE CDU 16X resolver error, and 2X TRUNNION CDU 
16X resolver error shall reach steady state in less than 2. 5 seconds. With the 
Optical Subsystem in the TRACKER mode and a step input of 10 volts from the HAND 
CONTROLLER, the tachometer output of the SCT trunnion tachometer shall reach 
steady state in less than 0.5 seconds. 

3-3.11.4 VELOCITY ERROR. 

3-3.11.4.1 2X TRUNNION CDU. For a steady state rate command into the SXT 
trunnion MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 milli- 
volts rms in phase at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.11.4.2 SHAFT ANGLE CDU. For a steady state rate command into the SXT 
shaft MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 millivolts 
rms in phase at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.11.4.3 SCT TRUNNION. For a steady state rate command into the SXT 
trunnion MDA of 3 deg/sec (LOS), the velocity error shall be less than 15 milli¬ 
volts rms in phase at the SCT IX resolver output (6.4 seconds of arc LOS). 

3-3.11.4.4 SCT SHAFT. For a steady state rate command into the SXT shaft 
MDA of 3 deg/sec (LOS), the velocity error shall be less than 40 millivolts rms in 
phase at the SCT IX resolver output (5.3 seconds of arc LOS). 

3-3.12 TIME TO ZERO 

3-3.12.1 The SXT shaft IX resolver shall return to the zero position in 20 seconds 
or less from the 180° LOS position of the IX resolver after the zero command is 
given. The SHAFT ANGLE CDU shall follow to zero in 20 seconds or less. The SCT 
shaft IX resolver shall follow to zero in 20 seconds or less. 

3-3.12.2 The SXT trunnion IX resolver shall return to the zero position in 20 seconds 
or less from the 90° LOS position of the IX resolver after the zero command is given. 
The 2X TRUNNION CDU shall follow to zero in 20 seconds or less. The SCT trunnion 
IX resolver shall follow to zero in 20 seconds or less. 
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TABLE II 

PULSES/BURST AT 
3200 PPS 


4 

16 
64 
256 

3-3.16.2 DAC DRIFT. With the Optical Subsystem in the COMPUTER mode, and 
no input pulses applied to the DAC*s, the CDU dial indications shall not change more 
than 0.04 deg/sec. 

3-3.17 RESOLUTION. Resolution for the SXT and SCT on high contrast targets 
shall be as follows: 

APPROXIMATE POSITION IN FIELD 


Center 

1/3 Field Radius 
2/3 Field Radius 

3-3.18 STAR TRACKER OPERATION 

3-3.18.1 The STAR TRACKER shall be capable of meeting all test requirements 
while using a simulated star with an S-4 magnitude range of +1.0 to +2.0 

3-3.18.2 The Tuning Fork frequencies shall be as follows: 

X-axis Tuning Fork 455 (±1) cps 

Y-axis Tuning Fork 356 (±1) cps 

3-3.18.3 ERROR SIGNAL GRADIENTS 

3-3.18.3.1 When a simulated star is moved between 0 and 2.0 arc minutes LOS 
along the "M" line in the field of view, the gradient of the X-axis error signal 
shall be 200 (-50%, +40%) volts/radian. 
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RESOLUTION (SECONDS OF ARC) 


SXT 

SCT 

10 

60 

15 

90 

30 

180 


ENCODER OUTPUT PULSES 
PER 10 SECONDS 


TRUNNION 
120 (±60%) 
546 (±30%) 
2002 (±30%) 
5461 (±30%) 


SHAFT 
109 (±40%) 
501 (±30%) 
1729 (±30%) 
4369 (±30%) 
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3-3.18.3.2 When a simulated star is moved between 0 and 2.0 arc minutes 
LOS along the "R" line in the field of view, the gradient of the Y-axis error 
signal shall be 200 (-50%, +40%) volts/radian. 

3-3. 18. 4 CLOSED LOOP OPERATION 

3-3.18. 4.1 When a simulated star is offset 1.0 arc minute from the origin in the 
+ M direction and subsequently offset 1.0 arc minute in the +R direction, the SNT 
trunnion and shaft tachometer outputs shall reach steady state within 0.5 seconds 
after starting closed-loop operation. 

3-3.18.4.2 With a simulated star initially at the extreme edge of the tracker 
field of view, the SXT trunnion and shaft tachometer outputs shall reach steady 
state within 1. 5 seconds after starting closed-loop operation. 

3-3.18. 5 The STAR TRACKER shall gate a Star Presence signal to the AGC 
when a simulated star is within the STAR TRACKER field of view. 

3-3,18. 5.1 The Star Presence signal pulse amplitude shall be 5 (±1) volts with 
respect to the amplitude reference. The pulses shall have the characteristics of 
paragraphs 3-3.13.1.2 through 3-3.13.1.6. 

3-3.19 HORIZON PHOTOMETER OPERATION 

3-3.19.1 The Tuning Fork frequency of the HORIZON PHOTOMETER shall be 
550 (±1) cps. 

3-3.19.2 The HORIZON PHOTOMETER shall supply a Horizon Half Peak signal 
to the AGC when the brightness of the simulated horizon is 50 (+10)% of its initial 
brightness. This requirement shall be demonstrated for values of initial light 
intensities between 4.75x 10” 4 and 9.5 x 10" 4 watts/cm 3 /steradian distributed 
between 3400 and 3600A°. The light intensity shall be decreased from its maximum 
value to 30% of its maximum value in less than 10 seconds. 
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4 TEST PROCEDURES 

4-1 GENERAL. The examinations and test contained in this section are intended 
for execution on the Optical Subsystem. 

4-2 TEST FAILURE. The failure of a subassembly to pass any examination or 
test of this section will automatically classify the unit as nonconlorming. 

4-3 JOB DESCRIPTION CARDS 


4-3.1 REQUIRED JDC's. The following JDC's form a part of this Assembly Test 
Procedure (See Figure 4). 

JDC 10701 

Prefunctional Check 

JDC 10702 

Power Check 

JDC 10703 

Optics Nav Base Alignment Check 

JDC 10704 

SXT Shaft Accuracy and Limits Test 

JDC 10705 

SCT Shaft Accuracy Test 

JDC 1070G 

Optics to Target Alignment 

JDC 10707 

Resolution Check 

JDC 10708 

Line-of-Sight Parallelism Check 

JDC 10709 

SXT Trunnion Accuracy and Limits Test 

JDC 10710 

SCT Trunnion Accuracy Test 

JDC 10711 

Maximum Drive Rates and Resolved Mode Test 

JDC 10712 

CDU Encoder Pulse Characteristics Test 

JDC 10713 

Time-to-Zero Test 

JDC 10714 

Trunnion Servo Loop Test 

JDC 10715 

Shaft Servo Loop Test 

JDC 10716 

DAC Sensitivity Test 

JDC 10717 

DAC Drift Test 

JDC 10718 

Tracker Tuning Fork Check 

JDC 10720 

Tracker Alignment, Field of View, Error Gradient and Gain 


Control Test 
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3-2 TEST CONDITIONS 

3-2.1 ENVIRONMENTAL. The Optical Subsystem shall be tested under clean room 
conditions as defined in paragraph 5-5. 

3-2.2 ELECTRICAL. The electrical power listed below shall be provided to the 
Optical Subsystem. 

3-2.2.1 28 (*2, -3) VDC 140 watts 

3-2.2.2 115 (±11.5) volts, 400 cps (±10%), 30 watts 

3-2.3 DETAILED TEST EQUIPMENT. The test equipment listed below is required 


to test the 

Optical Subsystem. 


3-2.3.1 

One (1) Optical-Inertial Test Set 

1902300-011 

3-2.3.2 

One (1) Rotary Table 

1900926-011 

3-2.3.3 

One <1) Optics/N.B. Mtg. Fixture 

1902301-011 

3-2.3.4 

One (1) G&N Mounting Fixture 

1902204-011 

3-2.3.5 

One (1) GSE-PSA Junction Box 

1902195-011 

3-2.3.6 

One (1) Drawer Assembly Apollo Computer Simulator 

1014061 

3-2.3.7 

One (1) Alignment Mirror Assembly 

1016951 

3-2.3.8 

One (1) Shaft Accuracy Tester 

1019769 

3-2.3.9 

One (1) 0° Autocollimator Assembly 

1017380 

3-2.3.10 

One (1) Remote Optics Controller Assembly 

1902046-011 

3-2.3.11 

One (1) Filling and Purging Fixture 

1902371-011 

3-2.3.12 

One (1) Hose, Coolant, Interconnect Male-Female 

1900866-031 

3-2.3.13 

One (1) Hose, Coolant, Interconnect Male-Female 

1900866-041 

3-2.3.14 

One (1) Retrorefleeting Prism 1 

1019840 

3-2.3.15 

One (1) Vertical Leveling Mirror 

1017445 

3-2.3.16 

One (1) Portable Light Assembly 

1019837 

3-2.3.17 

One (1) Star and Horizon Simulator 

1019977 

3-2.3.18 

One (1) Electronic Level 

1901328 

3-2.3.19 

One (1) Theodolite 

1017444 

3-2.3.20 

One (1) Alignment Qe ratification Fixture 

1017387 
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3-2.3.21 

One (1) Star and Horizon Simulator Certification Fixture 

1019970 

3-2.3.22 

One (1) G & N Fixture Stand 

1019926 

3-2.3.23 

One (1) Theodolite Base Assembly 

1022831 

3-2.3.24 

One (1) Alignment Tool 

1900155 


3-2.4 TEST EQUIPMENT CALIBRATION. . Commercial test equipment shall be 
calibrated according to the applicable calibration specification. Special test equip¬ 
ment shall be calibrated according to applicable design or manufacturing specifica¬ 
tions. The Rotary Table shall be calibrated per JDC 19727 or JDC 19729. 

3-2.5 TEST SET-UP. See paragraphs 5-1 through 5-4. 

3-2.6 INTERFACE 

3-2.6.1 LOADING. The AGC inputs listed below must be provided with either 
Computer Simulator loads or the simulated loads as listed herein. 

AGC INPUT SIMULATOR LOAD CHARACTERISTICS 

Trunnion Encoder ♦ 200 A 20 OHMS, 1 Watt resistive 

Trunnion Encoder - 200 A 20 OHMS, 1 Watt resistive 

Shaft Encoder * 200 A 20 OHMS, 1 Watt resistive 

Shaft Encoder - 200 * 20 OHMS, 1 Watt resistive 


3-2.6.2 GUIDANCE REFERENCE CLOCK SIMULATION. Each of the Optical Sub¬ 
system power supplies shall be supplied by simulations of the Guidance Reference 
Clock synchronized pulses as specified below. 

3-2.6 . 2.1 Output Impedance - 200 A 10 OHMS I 
3-2.6.2.2 Pulse Amplitude - 5.0 a 0.5 volts p-p 
3-2.6.2.3 Rise Time - (10% - 90%) - 0.2 4 secs. max. 


3-2.6.2.4 Frequency - 

25.6 KCPS a 2PPM - Encoder Excitation supply only 
800 cps A 2 PPM - 28 volts 1% and 5% supplies only 
3-2.6.2.5 Pulse Width - 

25.6 KCPS - 3.0 ± 0.5 4 sec. 

i 

800 cps - 3.0 ± 0.5 4 sec. 


a 
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3-2.8.4 To round off a number to n decimal places, discard all digits to the right 
of the nth place, and if this discarded number is 

(a) greater than half a unit in the nth place, increase the digit in that place by 1; 

(b) less than or equal to half a unit in the nth place, leave the digit in that 
place unaltered. 

3-2.8.5 All data generated while performing the requirements of this document shall 
be recorded and forwarded with the tested subsystem to the next receiving agency. 

3-3 OPERATING CHARACTERISTICS 

3-3.1 POWER. The following power shall be available within the Optical Sub¬ 
system. 


VOLTS 

FREQ (cps) 

SYNC (%) 

2.5 (±0.125) rms 

25.6 K 

±0.1 

28 (±0.28) 

800 

±0.1 

28 (±1.40) 

800 

.±0.1 

28 (+2, -3) 

dc 


5.15 (±0.45) 

400 

±10 


The phase shift of the 28 (±1.40) - volt supply shall be -90 (±5)° with respect to the 
28 (±0. 28) - volt supply. 

The Optical Subsystem shall be capable of meeting all test requirements within the . 
range of operation indicated above. 

3-3.2 ZERO OPTICS 

3-3.2.1 With the Optical Subsystem set to the ZERO OPTICS mode, the 2X TRUN- * 
NION CDU dials shall indicate 000.000 (±. 006). 

3-3.2.2 With the Optical Subsystem set to the ZERO OPTICS mode, the SHAFT 
ANGLE CDU dials shall indicate 000.000 (±. 003). 


JL 
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3-3.11.3 DYNAMIC RESPONSE. With a step input of 10 volts the tachometer out¬ 
put of the SXT shaft tachometer and the SXT trunnion tachometer shall reach steady 
state in less than 0.5 seconds. The SCT shaft IX resolver error, SCT trunnion IX 
resolver error, SHAFT ANGLE CDU 16X resolver error, and 2X TRUNNION CDU 
16X resolver error shall reach steady state in less than 2.5 seconds. With the 
Optical Subsystem in the TRACKER mode and a step input of 10 volts from the HAND 
CONTROLLER, the tachometer output of the SCT trunnion tachometer shall reach 
steady state in less than 0.5 seconds. 

3-3.11.4 VELOCITY ERROR. 

3-3.11.4.1 2X TRUNNION CDU. For a steady state rate command into the SXT 
trunnion MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 milli¬ 
volts rms in phase at the 16X resolver output (5.6 second* of arc LOS). 

3-3.11.4.2 SHAFT ANGLE CDU. For a steady state rate command into the SXT 
shaft MDA of 1. 0 deg/sec (LOS), the velocity error shall be less than 4 millivolts 
rms in phase at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.11.4.3 SCT TRUNNION. For a steady state rate command into the SXT 
trunnion MDA of 3 deg/sec (LOS), the velocity error shall be less than 15 milli¬ 
volts rms in phase at the SCT IX resolver output (6.4 minutes of arc LOS). 

3-3.11.4.4 SCT SHAFT. For a steady state rate command into the SXT shaft 
MDA of 3 deg/sec (LOS), the velocity error shall be less than 40 millivolts rms in 
phase at the SCT IX resolver output (5.3 minutes of arc IX)S). 

3-3.12 TIME TO ZERO 

3-3.12.1 The SXT shaft IX resolver shall return to the zero position in 20 seconds 
or less from the 180° LOS position of the IX resolver after the zero command is 
given. The SHAFT ANGLE CDU shall follow to zero in 20 seconds or less. The SCT 
shaft IX resolver shall follow to zero in 20 seconds or less. 

3-3.12.2 The SXT trunnion IX resolver shall return to the zero position in 20 seconds 
or less from the 90° LOS position of the IX resolver after the zero command is given. 
The 2X TRUNNION CDU shall follow to zero in 20 seconds or less. The SCT trunnion 
IX resolver shall follow to zero in 20 seconds or less. * 
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PULSES/BURST AT 
3200 PPS 


4 

16 

64 

256 


TABLE II 


ENCODER OUTPUT PULSES 
PER 10 SECONDS __ 


TRUNNION 
120 (±60%) 
546 (±30%) 
2002 (±30%) 
5461 (±30%) 


SHAFT 
109 (±40%) 
501 (±30%) 
1729 (±30%) 
4369 (±30%) 


3-3.16.2 DAC DRIFT. With the Optical Subsystem in the COMPUTER mode, and 
no input pulses applied to the DAC’s, the 2X TRUNNION CDU dial indication shall not change 
more than 0.064 deg/sec, and the SHAFT ANGLE CDU dial indication, shall not change more 
than 0.105 deg/sec. 

3-3.17 RESOLUTION. Resolution for the SXT and SCT on high contrast targets 
shall be as follows: 


APPROXIMATE POSITION IN FIELD 


Center 

1/3 Field Radius 
2/3 Field Radius 

3-3.18 STAR TRACKER OPERATION 

3-3.18.1 The STAR TRACKER shall be capable of meeting all test requirements 
while using a simulated star with an S-4 magnitude range of +1.0 to ±2.0 

3-3.18.2 The Tuning Fork frequencies shall be as follows: 

X-axis Tuning Fork 495 (±1) cps 

Y-axis Tuning Fork 356 (±1) cps 

3-3.18.3 ERROR SIGNAL GRADIENTS 

3-3.18.3.1 When a simulated star is moved between 0 and 2.0 arc minutes LOS 
along the "M" line in the field of view, the gradient of the X-axis error signal 
shall be 200 (-80%, ±40%) volts/radian. 


RESOLUTION (SECONDS OF ARC) 


SXT 

SCT 

10 

60 

15 

90 

30 

180 
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ASSEMBLY TEST PROCEDURE FOR 
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This document has been prepared for the purpose of presenting the assembly testing 
requirements of the Optical Subsystem of the APOLLO Guidance and Navigation System. 
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ASSEMBLY TEST PROCEDURE 
FOR 

APOLLO G&N SYSTEM BLOCK I SERIES 100 OPTICAL SUBSYSTEM 
1 INTRODUCTION 

1-1 SCOPE. This specification establishes the requirements and procedures for the assembly 
test of the Block I Series 100 Optical Subsystem. The Optical Subsystem will be used in the 
Apollo G&N System (ND1015000).. 

1-2 COMPONENTS. The Block I Series 100 Optical Subsystem shall consist of each of the 
following assemblies: 

1-2.1 One (1) Navigation Base and Optical Unit Assembly (P/N per NASA Dwg 1015000, G&N 
Spacecraft Equipment, Command Module Block I Series 100) 

1-2.2 Two (2) CDU Assembly 

1-2.3 One (1) G&N Indicator Control Panel Assembly 

1-2.4 One (1) Power Supply Electronics Assembly Tray 2 

1-2.5 One (1) CDU & Power Supply Electronics Assembly Tray 6 

1-2.6 One (1) Miscellaneous Electronics Assembly Tray 7 

1-2.7 One (1) Optical Electronics Assembly Tray 8 

1-2.8 One (1) Optical Electronics Assembly Tray 9 

1-2.9 One (1) Pwr. Diodes & Signal Cond. Electronics Assembly 
Tray 10 

1-2. i0 One (1) AGE Harness and PSA End Connector Assembly (or 
substitute GSE equipment for test purposes) 

1-2.11 One (1) D and C Electronics Assembly 1015065-021 

1-2.12 One (1) Control Electronics Assembly 1015064-021 


1015500-031 

1014664-011 

1007572-011 

1007576-011 

1007577-011 

1007578-011 

1007579-011 

1007580-011 

1015086-011 
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1-3 PRECAUTIONS. 

Damage may be done to the STAR TRACKER photomultiplier tube if it is exposed to ambient 
light. Assure that the LIGHT EXPOSURE PLUG is removed only as directed during testing. 

1**4 APPLICABLE DOCUMENTS. The following documents are for reference only. 


1-4.1 

Functional Diagram - Optical Subsystem Block I Series 100 

1009502 

1-4.2 

Optical Inertial Analyzer 

1901976-011 

1-4.3 

Zero Optics Mode 

1009513 

1-4.4 

Shaft Manual Mode 

1009514 

1-4.5 

Trunnion Manual Mode 

1009515 

1-4.6 

Sextant Optics Resolved Mode 

1009516 

1-4.7 

Optical Subsystem Power Distribution 

1009517 

1-4.8 

Interface Control Document 

MH01-01249-416 


2 ASSEMBLY REQUIREMENTS. Not Applicable. 

3 TEST REQUIREMENTS 

3-1 PRIOR COMPLIANCE. Components listed in paragraph 1-2 shall have successfully 
completed assembly level testing prior to subjecting the Optical Subsystem to the require¬ 
ments of this document. 

3-2 TEST CONDITIONS 

3-2.1 ENVIRONMENTAL. The Optical Subsystem shall be tested under clean room conditions 
as defined in paragraph 5-5. 

3-2.2 ELECTRICAL. The electrical power listed below shall be provided to the Optical 
Subsystem. 

3-2.2.1 28 (+2, -3) vdc 140 watts 

3-2.2.2 115 (±11.5) volts, 400 cps (±10%), 30 watts 
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3-2.3 DETAILED TEST EQUIPMENT. The test equipment listed below is required to test 


the Optical 

Subsystem. 


3-2.3.1 

One (1) Optical-Inertial Test Set 

1902300-011 

3-2.3.2 

One (1) Rotary Table 

1900926-011 

3-2.3.3 

One (1) Optics/N. B. Mtg. Fixture 

1902301-011 

3-2.3.4 

One (1) G&N Mounting Fixture 

1902204-011 

3-2.3.5 

One (1) GSE-PSA Junction Box 

1902195-011 

3-2.3.6 

One (1) Drawer Assembly Apollo Computer Simulator 

1014061 

3-2.3.7 

One (1) Alignment Mirror Assembly< 

1016951 

3-2.3.8 

One (1) Shaft Accuracy Tester 

1019769 

3-2.3.9 

One (1) 0* Autocollimator Assembly 

1017380 

3-2.3.10 

One (1) Remote Optics Controller Assembly 

1902046-011 

3-2.3.11 

One (1) Filling and Purging Fixture 

1902371-011 

3-2.3.12 

One (1) Hose, Coolant, Interconnect Male-Female 

1900866-031 

3-2.3.13 

One (1) Hose, Coolant, Interconnect Male-Female 

1900866-041 

3-2.3.14 

One (1) Retro reflecting Prism 

1019840 

3-2.3.15 

One (1) Vertical Leveling Mirror 

1017445 

3-2.3.16 

One (1) Portable Light Assembly 

1019837 

3-2.3.17 

One (1) Electronic Level 

1901328 

3-2.3.18 

One (1) Theodolite 

1017444 

3-2.3.19 

One (1) Alignment Certification Fixture 

1017387 

3-2.3.20 

One (1) Theodolite Base Assembly 

1022831 

3-2.3.21 

One (1) Alignment Tool 

1900155 
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3-2.4 TEST EQUIPMENT CALIBRATION. Commercial test equipment shall be calibrated 
according to the applicable calibration specification. Special test equipment shall be calibrated 
according to applicable design or manufacturing specifications. The Rotary Table shall be 
calibrated per JDC 19727 or JDC 19729. 

3-2.5 TEST SET-UP. See paragraphs 5-1 through 5-4. 

3-2.6 INTERFACE 

3-2.6.1 LOADING. The AGC inputs listed below must be provided with either Computer 
Simulator loads or the simulated loads as listed herein. 

AC-C INPUT SIMULATOR LOAD CHARACTERISTICS 

Trunnion Encoder + 200±20 OHMS, 1 Watt resistive 

Trunnion Encoder - 200±20 OHMS, 1 Watt resistive 

Shaft Encoder + 200±20 OHMS, 1 Watt resistive 

Shaft Encoder - 200±20 OHMS, 1 Watt resistive 

3-2.6.2 GUIDANCE REFERENCE CLOCK SIMULATION. Each of the Optical Subsystem 
power supplies shall be supplied by simulations of the Guidance Reference Clock synchronized 
pulses as specified below. 


3-2.6.2.1 Output Impedance - 200±10 ohms 
3-2.6.2.2 Pulse Amplitude - 5.0±0.5 volts p-p 
3-2.6.2.3 Rise Time - (10% - 90%) - 0.2 Msec. max. 

3-2.6.2.4 Frequency- 

25.6 kc ±2ppm - Encoder Excitation supply only 
800 cps ±2 ppm - 28 volts 1% and 5% supplies only 

3-2.6.2.5 Pulse Width - 

25.6 kc - 3.0±0.5psec. . 

800 cps - 3.0±0.5 Msec. 


3-2.6.3 THERMAL INTERFACE. No Coolant shall be used in the Optical Unit Assembly during 
Optical Subsystem testing. The coolant to the Power and Servo Assembly Coldplate shall have 
an inlet temperature of 64 (±5)°F and a flow rate of 120 (±10) lb/hr. The coolant composition 
shall be as specified in Interface Control Document MH01-01249-416. 


3-2.7 TEST VALUES. All magnitudues and tolerances given in Section 3 herein are maximum 
and do not include instrumentation tolerances. 
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3-3 OPERATING CHARACTERISTICS 

3-3.1 POWER. The following power shall be available within the Optical Subsystem. 

VOLTS FREQ(cps) SYNC <%) 


2.5 (±0.125) rms 

25.6K 

±0.1 

28 (±0.28) 

800 

±0.1 

28 (±1.40) 

800 

±0.1 

28 f+2, -3) 

dc 


5.15 (±0.45) 

400 

±10 


The phase shift of the 28 (±1.40) - volt supply shall be -90 (±5)° with respect to the 28 (±0.28) - 
volt supply. 

The Optical Subsystem shall be capable of meeting all test requirements within the range of 
operation indicated above. 

3-3.2 ZERO OPTICS 

3-3.2.1 With the Optical Subsystem set to the ZERO OPTICS mode, the 2X TRUNNION CDU 
dials shall indicate 000.000 (±.006). 

3-3.2.2 With the Optical Subsystem set to the ZERO OPTICS mode, the SHAFT ANGLE CDU 
dials shall indicate 000.000 (±.003). 

3-3.3 SXT LOS PARALLELISM. With the Optical Subsystem set to the ZERO OPTICS mode, 
the SXT St LOS and LLOS shall be parallel about the Y . axis within 10 arc seconds and 

parallel about the X , axis within 20 arc seconds. 

... nb 

3-3.4 SXT AND SCT OMITS* The SXT and SCT trunnion and shaft lines of sight shall move 
freely within the following limits: 

SXT Trunnion LOS 0 (+0, -10) to +90 (+10, -0) degrees 
SXT Shaft LOS +270 (-0, +10) to -270 (-10, +0) degrees 
SCT Trunnion LOS 0 (f0, -10) to +90 (+10, -0) degrees (SCT follows SXT) 

SCT Shaft LOS +270 (-0, +10) to -270 (-10, +0) degrees (SCT follows SXT) 

3-3.5 SXT-SCT LOS PARALLELISM. With the Optical Subsystem set to the ZERO OPTICS 
m ode, the SXT St LOS and SCT LOS shall be parallel about the Y axis within 6 arc minutes and 

parallel about the X . axis within 3 arc minutes, 
no 

3-3.6 OPTICAL UNIT TO IMU MOUNTING PAD ALIGNMENT. With the Optical Subsystem 
set to the ZERO OPTICS mode, the 2X TRUNNION CDU and SHAFT ANGLE CDU 16X Resolver 
error signals shall be less than 4 mv rms in phase and the SXT lines of sight shall be aligned to 
the axes defined by the IMU mounting pads and alignment pins as follows: 
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3-3.6.1 With the shaft and trunnion angles at zero: 

(1) The SXT St LOS shall be parallel to the Znfo axis within 36 arc seconds measured about 

the X axis and 27 arc seconds measured about the Y axis, 
no nb 

(2) The SXT LLOS shall be parallel to the Z axis within 26 arc seconds, measured 

about the X and Y , axes. 110 

nb nb 

3-3.6.2 With the shaft angle at zero, and the trunnion angle at 57* LOS, the SXT St. LOS 

shall be perpendicular to the Y . axis within 40 arc seconds, 
no 

3-3.7 OPTICS HAND CONTROLLER OPERATION. 

3-3.7.1 With the CONTROLLER SPEED switch in the HI position and the OPTICS HAND 
CONTROLLER in its neutral position, the output voltage of the OPTICS HAND CONTROLLER 
shall be less than 200 mv rms. 

3-3.7.2 la the DIRECT mode, Up and Down OPTICS HAND CONTROLLER motion shall result 
In Increasing and decreasing trunnion angles respectively and Right and Left OPTICS HAND 
CONTROLLER motion shall result in increasing and decreasing shaft angles respectively. 

3-3.7.3 In the RESOLVED mode, the Up-Down or Left-Right OPTICS HAND CONTROLLER 
motion shall result in Up-Down or Left-Right image motion respectively to within a ±10 degree 
range for trunnion angles of 5 degrees or greater. 

3-3.8 POSITIONAL ACCURACY. Errors between true angles and the CDU dial indications. 
Encoder pulses and Telescope Panel Angle Counter indications shall not exceed the tolerances 
listed in Table I for any true angle within the range of operation listed in paragraph 3-3.4. For 
I MU Alignment and Landmark Track modes, the true angle is defined as the angle between the 
SXT St Los (or SCT LOS) and the Znfc axis for trunnion angles and the SXT St LOS (or SCT LOS) 
and the X nb axis for shaft angles. For the Midcourse Navigation mode, the true angle is defined 
as the angle between the SXT St LOS and the SXT LLOS. 
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3-3.9 SERVO CHARACTERISTICS. 
3-3. 9. 1. MAXIMUM DRIVE RATES. 


3-3.9.1.1 With the Optica! Subsystem in the DIRECT mode and the OPTICS HAND CONTROL¬ 
LER held at its limits, the maximum SXT LOS drive rates shall be as follows: 


CONTROLLER SPEED 

Shaft 

Trunnion 

switch position 

Rate 

Rate 

HI 

17.0 degrees/sec ±20% 

9.0 degrees/sec ±20% 

MED 

2.0 degrees/sec±20% 

1.0 degrees/sec ±20% 

LOW 

0.2 degrees/sec ±20% 

0.1 degrees/sec ±20% 

3—3.9.2 MINIMUM DRIVE RATES AND SMOOTHNESS. The minimum LOS drive rates shall 


be as follows: 


SXT Shaft £50 arc seconds/second 

SXT Trunnion <25 arc seconds/ second 

The variation in drive rate at the minimum drive rates shall be within ±25% of the nominal 
value for a constant command input. 

3-3.9.3 DYNAMIC RESPONSE. With a step input of 10 volts the tachometer output of th e 
SXT shaft tachometer and SXT trunnion tachometer shall reach steady state in less than 
0.5 seconds. The SCT shaft IX resolver error, SCT trunnion IX resolver error, and 2X ' 
trunnion CDU 16X resolver error shall reach the first zero crossover in less than 2.5 seconds 
and steady state in less than 6.0 seconds. The shaft angle CDU 16X resolver error shall reach 
first crossover in less than 3.0 seconds and steady state in less than 6.0 seconds. 

3-3.9.4 VELOCITY ERROR. 

3-3.9.4.1 2X TRUNNION CDU. For a steady state rate command into the SXT trunnion 
MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 millivolts rms in phase 
at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.9.4.2 SHAFT ANGLE CDU. For a steady state rate command into the SXT shaft MDA of 
1.0 deg/sec (LOS), the velocity error shall be less than 4 millivolts rms in phase at the 16X 
resolver output (5.6 seconds of arc LOS). 

3-3.9.4.3 SCT TRUNNION. For a steady state rate command into the SXT trunnion MDA of 
3 deg/sec (LOS), the velocity error shall be less than 15 millivolts rms in phase at the SCT IX 
resolver output (6.4 minutes of arc LOS). 

3-3.9.4.4 SCT SHAFT. For a steady state rate command into the SXT shaft MDA of 
3 deg/sec (LOS), the velocity error shall be less than 40 millivolts rms in phase at the SCT IX 
resolver output (5.3 minutes of arc LOS). 




Trunnion Encoder + 200*20 OHMS, 1 Watt resistive 

Trunnion Encoder - 200±20 OHMS, 1 Watt resistive 

Shaft Encoder + 200*20 OHMS, 1 Watt resistive 

Shaft Encoder - 200*20 OHMS, 1 Watt resistive 

3-2.6.2 GUIDANCE REFERENCE CLOCK SIMULATION; Each of the Optical Subsystem 
power supplies shall be supplied by simulations of the Guidance Reference Clock synchronized 
pulses as specified below. 

3-2.6.2.1 Output Impedance - 200*10 ohms 

3-2.6.2.2 Pulse Amplitude - 5.0*0.5 volts p-p 

3-2.6.2.3 Rise Time - (10% - 90%) - 0.2 peec. max. 

3-2.6.2.4 Frequency - 

25. C kc *2ppm - Encoder Excitation supply only 
800 cps ±2 ppm - 28 volts 1% and 5% supplies only 

3-2.6.2.5 Pulse Width- 

25.6 kc - 3.0*0.5psec. . 

800 cps - 3.0*0.5 psec. 

3-2.6.3 THERMAL INTERFACE. No Coolant shall be used in the Optical Unit Assembly during 
Optical Subsystem testing. The coolant to the Power and Servo Assembly Coldplate shall have 
an inlet temperature of 64 (±5)°F and a flow rate of 120 (±10) lb/hr. The coolant composition 
shall be as specified in Interface Control Document MH01-01249-416. 

3-2,7 TEST VALUES. All magnitudues and tolerances given in Section 3 herein are maximum 
and do not include instrumentation tolerances. 
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ASSEMBLY TEST PROCEDURE 
FOR 

APOLLO G&N SYSTEM BLOCK I SERIES 100 OPTICAL SUBSYSTEM 


1 INTRODUCTION 

1-1 SCOPE. This specification establishes the requirements and procedures for 
the assembly test of the Block I Series 100 Optical Subsystem. The Optical Subsystem 
will be used in the Apollo G&N System (ND 1015000). 

1-2 COMPONENTS. The Block I Series 100 Optical Subsystem shall consist of each 
of the following assemblies: 

1-2.1 One (1) Navigation Base and Optical Unit Assembly 
1-2.2 Two (2) CDU Assembly 

1-2.3 One (1) G&N Indicator Control Panel Assembly 
1-2.4 One (1) Power Supply Electronics Assembly Tray 2 
1-2.5 One (1) CDU & Power Supply Electronics Assembly Tray 6 
1-2.6 One (1) Miscellaneous Electronics Assembly Tray 7 
1-2.7 One (1) Optical Electronics Assembly Tray 8 
1-2.8 One (1) Optical Electronics Assembly Tray 9 
1-2.9 One (1) Pwr. Diodes & Signal Cond. Electronics Assembly 
Tray 10 

1-2.10 One (1) AGE Harness and PSA End Connector Assembly (or 
substitute GSE equipment for test purposes) 

1-2.11 One (1) D and C Electronics Assembly 
1-2.12 One (1) Control Electronics Assembly 
1-2.13 One (1) Tracker X and Y Assembly 



1899950-041 

1015500-031 

1014664-011 

1007572-011 

1007576-011 

1007577-011 

1007578-011 

1007579-011 

1007580-011 

1015086-011 

1015065-021 

1015064-021 

1007585-011 
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1-3 PRECAUTIONS. 

Damage may be done to tbe STAR TRACKER photomultiplier tube if it is exposed to 
ambient light. Assure that the LIGHT EXPOSURE PLUG is removed only as 
directed during testing. 


1-4 APPLICABLE DOCUMENTS. The following documents are for reference only. 

1-4.1 

Functional Diagram - Optical Subsystem Block I Series 100 

1009502 

1-4.2 

Optical Inertial Analyzer 

1901976-011 

1-4.3 

Zero Optics Mode 

1009513 

1-4.4 

Shaft Manual Mode 

1009514 

1-4.5 

Trunnion Manual Mode 

1009515 

1-4.6 

Sextant Optics Resolved Mode 

1009516 

1-4.7 

Optical Subsystem Power Distribution 

1009517 

1-4.8 

Tracker Mode 

1009518 

1-4.8 

Interface Control Document 

MH01-01249- 

416 


3 ASSEMBLY REQUIREMENTS. Not Applicable. 

3 TEST REQUIREMENTS 

3-1 PRIOR COMPLIANCE. Components listed in paragraph 1-2 shall have success 
fully completed assembly level testing prior to subjecting the Optical Subsystem to 
the requirements of this document. 
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3-2 TEST CONDITIONS 

3-2.1 ENVIRONMENTAL. The Optical Subsystem shall be tested under clean room 
conditions as defined in paragraph 5-5. 


3-2.2 ELECTRICAL. The electrical power listed below shall be provided to the 
Optical Subsystem. 

3-2.2.1 28 ( f 2, -3) VDC 140 watts 

3-2.2.2 115 (All. 5) volts, 400 cps (*10%), 30 watts 

3-2.3 DETAILED TEST EQUIPMENT. The test equipment listed below is required 


to test the Optical Subsystem. 

3-2.3.1 One (1) Optical-Inertial Test Set 

3-2.3.2 One (1) Rotary Table 

S-2.3.3 One (1) Optics/N.B. Mtg. Fixture 

3-2.3.4 One (1) G&N Mounting Fixture 

3-2.3.5 One (1) GSE-PSA Junction Box 

3-2.3.6 One (1) Drawer Assembly Apollo Computer Simulator 

3-2.3.7 One (1) Alignment Mirror Assembly 

3-2.3.8 One (1) Shaft Accuracy Tester 

3-2.3.9 One (1) 0* Autocollimator Assembly 

3-2.3.10 One (1) Remote Optics Controller Assembly 

3-2.3.11 One (1) Filling and Purging Fixture 

3-2.3.12 One (1) Hose, Coolant, Interconnect Male-Female 

3-2.3.13 One (1) Hose, Coolant, Interconnect Male-Female 

3-2.3.14 One (1) Retroreflecting Prism 

3-2.3.15 One (1) Vertical Leveling Mirror 

3-2.3.16 One (1) Portable Light Assembly 

3-2.3.17 One (1) Star and Horizon Simulator 

3-2.3.18 One (1) Electronic Level 

3-2.3.19 One (1) Theodolite 

3-2.3.20 One (1) Alignment Certification Fixture 


1902300-011 

1900926-011 

1902301-011 

1902204-011 

1902195-011 

1014061 

1016951 

1019769 

1017380 

1902046-011 

1902371-011 

1900866-031 

1900866-041 

1019840 

1017445 

1019837 

1019900 

1901328 

1017444 

1017387 





I 
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% '■ 
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3-2.3.21 

One (1) Star and Horizon Simulator Calibration 
Equipment 

1019883 

3-2.3.22 

One (1) G 6 N Fixture Stand 

1019899 

3-2.3.23 

One (1) Theodolite Base Assembly 

1022831 

3-2.3.24 

One (1) Alignment Tool 

1900155 


3-2.4 TEST EQUIPMENT CALIBRATION. Commercial teat equipment shall be 
calibrated according to the applicable calibration specification. Special test equip¬ 
ment shall be calibrated according to applicable design or manufacturing specifica¬ 
tions. The Rotary Table shall be calibrated per JDC 19727 or JDC 19729. 

3-2.5 TEST SET-UP. See paragraphs 5-1 through 5-4. 

3-2.6 INTERFACE 

3-2.6.1 LOADING. The AGC inputs listed below must be provided with either 
Computer Simulator loads or the simulated loads as listed herein. 

AGC INPUT SIMULATOR LOAD CHARACTERISTICS 

Trunnion Encoder + 200 * 20 OHMS, 1 Watt resistive 

Trunnion Encoder - 200 ± 20 OHMS, 1 Watt resistive 

Shaft Encoder + 200 ± 20 OHMS, 1 Watt resistive 

Shaft Encoder - 200 A 20 OHMS, 1 Watt resistive 

3-2.6.2 GUIDANCE REFERENCE CLOCK SIMULATION. Each of the Optical Sub¬ 
system power supplies shall be supplied by simulations of the Guidance Reference 
Clock synchronized pulses as specified below. 

3-2.6.2.1 Output Impedance - 200 ± 10 OHMS 
3-2.6.2.2 Pulse Amplitude - 5.0 ± 0.5 volts p-p 
3-2.6.2.3 Rise Time - (10% - 90%) - 0.2 U secs. max. 

3-2.6.2.4 Frequency - 

25.6 KCPS ± 2PPM - Encoder Excitation supply only ^ 

800 cps ± 2 PPM - 28 volts 1% and 5% supplies only 
3-2.6.2.5 Pulse Width - 

25.6 KCPS - 3.0 ± 0.5 M sec. 




.4 n j. n e ii ua 
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3-2.6.3 THERMAL INTERFACE. No coolant shall be used In the Optical Unit 
Assembly during Optical Subsystem testing. The coolant td the Power and Servo 
Assembly Coldplate shall have an inlet temperature of 64 (*5)° F. and a flow rate of 
120 (±10) lb. /hr. The coolant composition shall be as specified in Interface Control 
Document MH01-01249-416. 

3-2.7 TEST VALUES. All magnitudes and tolerances given in Section 3 herein 
are maximum and do not include instrumentation tolerances. 

3-2.8 TEST DATA 

3-2.8.1 Data shall be obtained to the least-count of the measuring instruments and 
shall be recorded as follows: 

3-2.8.1.1 Values with tolerances shall be rounded off as specified in paragraph 
3-2.8.4 to as many decimal places as the minimum and/or maximum value listed 
on the data sheets. 

3-2.8.1.2 Values without tolerances shall be recorded to the least-count of the 
measuring instrument. 

3-2.8.2 CALCULATIONS. Final calculated values shall be recorded as follows: 

3-2.8.2.1 Values with tolerances shall be rounded off as specified in paragraph 
3-2.8.4 to as many decimal places as the minimum and/or maximum value listed 
on the data sheets. 

3-2.8.2.2 Values without tolerances shall be rounded off as specified in para¬ 
graph 3-2.8.4 to as many decimal places as the number with the fewest decimal 
places used in the calculations. 

3-2.8.3 ANGULAR UNITS. Angular Units obtained in degrees, minutes, and/or 
seconds shall be recorded as follows: 

3-2.8.3.1 Values with angular tolerances of seconds shall be rounded off to 
seconds as specified in paragraph 3-2.8.4. 

3-2.8.3.2 Values with angular tolerances of minutes shall be rounded off to 
minutes as specified in paragraph 3-2.8.4. 

3-2.8.3.3 Values without tolerances shall be recorded to the least-count of the 
measuring instrument. 
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3-2,8.4 To round off a number to n decimal places, discard all digits to the right 
of the nth place, and if this discarded number is 

(a) greater than half a unit in the nth place, increase the digit in that (dace by 1; 

(b) less than or equal to half a unit in the nth plaoe, leave the digit in that 
place unaltered. 

3-2.8.5 All data generated while performing the requirements of this document shall 
be recorded and forwarded with the test subsystem to the next receiving agency. 

3-3 OPERATING CHARACTERISTICS 

3-3.1 POWER. The following power shall be available within the Optical Sub¬ 
system. 


VOLTS 

FREQ (cps) 

SYNC <%) 

2.5 (±0.125) rma 

25.6 K 

±0.1 

28 (±0.28) 

800 

±0.1 

28 (±1.40) 

800 

±0.1 

28 (+2, -3) 

do 


5.15 (±0.45) 

400 

±10 


The phase shift of the 28 (±1.40) - volt supply shall be -90 (±5)° with respect to the 
28 (±0.28) - volt supply. 

The Optical Subsystem shall be capable of meeting all test requirements within the 
range of operation indicated above. 

3-3.2 ZERO OPTICS 

3-3.2.1 With the Optical Subsystem set to the ZERO OPTICS mode, the 2X TRUN¬ 
NION CDU dials shall indicate 000.000 (±. 006). 

3-3.2. 2 With the Optical Subsystem set to the ZERO OPTICS mode, the SHAFT 
ANGLE CDU dials shaH indicate 000. 000 (±.003). 
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3-3.3 SXT LOS PARALLELISM. With the Optical Subsystem set to the ZERO 
OPTICS mode, the SXT SILOS and LLOS shall be parallel about the Y axis within 
10 arc seconds and parallel about the X B » axis within 20 arc seconds. 

3-3.4 SXT AND SCT LIMITS. The SXT and SCT trunnion and shaft lines of sight 
shall move freely within the following limits: 

SXT Trunnion LOS 0 (+0, -10) to >90 (*10, -0) degrees 
SXT Shaft LOS *270 (-0, +10) to -270 (-10, +0) degrees 
SCT Trunnion LOS 0 (>0, -10) to *90 (*10, -0) degrees (SCT follows SXT) 

SCT Shaft LOS *270 (-0, +10) to -270 (-10, *0) degrees (SCT follows SXT) 

SCT Trunnion LOS - Continuous (with the Optical Subsystem in the TRACKER mode). 

3-3.5 SXT-SCT LOS PARALLELISM. With the Optical Subsystem set to the ZERO 
OPTICS mode, the SXT StLOS and SCT LOS shall be parallel about the Y, b axis with¬ 
in 6 arc minutes and parallel about the X, b axis within 3 arc minutes. 

3-3.6 STAR TRACKER LOS - SXT StLOS PARALLELISM. With the Optical Sub¬ 
system set to the ZERO OPTICS mode, the TkLOS shall be parallel to the SXT StLOS 
within 180 arc seconds measured about theX, b axis and 20 arc seconds measured about 
the Y rt axis, and shall be known within 10 arc seconds about both X rt and Y» b axes. 

3-3.7 HORIZON PHOTOMETER LOS - SXT LLOS PARALLELISM. With the Optical 
Subsystem set to the ZERO OPTICS mode, the HPLOS shall be parallel to the SXT 
LLOS within 180 arc seconds measured about the X* and Y ab axes, and shall be known 
within 10 arc seconds about both X^ and Y^ axes. 

3-3.8 OPTICAL UNIT TO IMU MOUNTING PAD ALIGNMENT. With the Optical 
Subsystem set to the ZERO OPTICS mode, the 2X TRUNNION CDU and SHAFT ANGLE 
CDU 16X Resolver error signals shall be less than 4 mv rms in phase and the SXT 
lines of sight shall be aligned to the axes defined by the IMU mounting pads and align¬ 
ment pins as follows: 

3-3.8.1 With the shaft and trunnion angles at zero: 

(1) The SXT StLOS shall be parallel to the Z axis within 36 arc seconds 
measured about the X, b axis and 27 arc seconds measured about the 
Y nb axis. 

(2) The SXT LLOS shall be parallel to the Z,* axis within 26 arc seconds, 
measured about the X Bb and Y» b axes. 



7 
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3-3.8.2 With the shaft angle at zero, and the trunnion angle at 57° LOS, the SXT 
St LOS shall be perpendicular to the Y* axis within 40 arc seconds. 

3-3.9 OPTICS HAND CONTROLLER OPERATION. 

3-3.9.1 With the CONTROLLER SPEED switch in the HI position and the OPTICS 
HAND CONTROLLER in its neutral position, the output voltage of the OPTICS HAND 
CONTROLLER shall be less than 200 mv rms. 

3-3.9.2 In the DIRECT mode. Up and Down OPTICS HAND CONTROLLER motion 
shall result in increasing and decreasing trunnion angles respectively and Right and 
Left OPTICS HAND CONTROLLER motion shall result in increasing and decreasing 
shaft angles respectively. 

3-3.9.3 In Hie RESOLVED mode, Hie Up-Down or Left-Right OPTICS HAND CON¬ 
TROLLER motion shall result in Up-Down or Left-Right image motion respectively 
to within a ±10 degree range for trunnion angles of 5 degrees or greater. 

3-3.10 POSITIONAL ACCURACY. Errors between true angles and the CDU dial 
indications. Encoder pulses and Telescope Panel Angle Counter indications shall not 
exceed the tolerances listed in Table I for any true angle within the range of operation 
listed in paragraph 3-3.4. For IMU Alignment and Landmark Track modes, the true 
angle is defined as the angle between the SXT St LOS (or SCT LOS) and the Z* axis for 
trunnion angles and the SXT St LOS (or SCT LOS) and the X* axis for shaft angles. 

For the Midcourse Navigation mode, the true angle is defined as the angle between 
the SXT St LOS and the SXT LLOS. 

TABLE I - POSITION TOLERANCE 


FUNCTION 

CDU (DEG) 

ENCODER PULSES 

TPAC (DEG) 

IMU Alignment 

SXT Shaft 

±0.024 

±3 

±0.19 

SXT Trunnion 

±0.027 

±5 

±0.35 

Landmark Track 

SCT Shaft 

±0.183 

±16 

±0.08 

SCT Trunnion 

±0.742 

±133 

±0.15 

Midcourse Navigation 

SXT Trunnion 

±0.016 

±3 

±0.34 
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3-3.11 SERVO CHARACTERISTICS. 

3-3.11.1 MAXIMUM DRIVE RATES. 

3-3.11.1.1 With the Optical Subsystem in the DIRECT mode and the OPTICS HAND 
CONTROLLER held at its limits, the maximum SXT LOS drive rates shall be as 


follows: 



CONTROLLER SPEED 

Shaft 

Trunnion 

switch position 

Rate 

Rate 

HI 

17.0 degrees/sec ±20% 

9.0 degrees/sec ±20% 

MED 

2.0 degrees/sec ±20% 

1.0 degrees/sec ±20% 

LOW 

0.2 degrees/sec ±20% 

0.1 degrees/sec ±20% 


3-3.11.1.2 With the Optical Subsystem in the TRACKER mode and the OPTICS 
HAND CONTROLLER held at its limits, the maximum SCT LOS trunnion drive rate 
shall be as follows: 

CONTROLLER SPEED SCT Trunnion 

switch position _ Rate _ 

HI 20 degrees/sec ±20% 

MED 2.2 degrees/sec ±20% 

LOW 0.22 degrees/sec ±20% 

3-3.11.2 MINIMUM DRIVE RATES AND SMOOTHNESS. The minim um LOS drive 
rates shall be as follows: 

SXT Shaft * 50 arc seconds/second 

SXT Trunnion 2 25 arc seconds/second 
♦SCT Trunnion f 60 arc seconds/second 
♦ With the Optical Subsystem in the TRACKER mode. 

The variation in drive rate at the minimum drive rates shall be within ±25% of the 
nominal value for a constant command input. 













APOLLO G&N Specification 
ATP 1009502 


3-3.11.3 DYNAMIC RESPONSE. With a step input of 10 volts the tachometer out¬ 
put of the SXT shaft tachometer and the SXT trunnion tachometer shall reach steady 
state in less than 0.5 seconds. The SCT shaft IX resolver error, SCT trunnion IX 
resolver error, SHAFT ANGLE CDU 16X resolver error, and 2X TRUNNION CDU 
16X resolver error shall reach steady state in less than 2.5 seconds. With the 
Optical Subsystem in the TRACKER mode and a step input of 10 volts from the HAND 
CONTROLLER, the tachometer output of the SCT trunnion tachometer shall reach 
steady state in less than 0.5 seconds. 

3-3.11.4 VELOCITY ERROR. 

3-3.11.4.1 2X TRUNNION CDU. For a steady state rate command into the SXT 
trunnion MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 milli¬ 
volts rms in phase at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.11. 4.2 SHAFT ANGLE CDU. For a steady state rate command into the SXT 
shaft MDA of 1.0 deg/sec (LOS), the velocity error shall be less than 4 millivolts 
rms in phase at the 16X resolver output (5.6 seconds of arc LOS). 

3-3.11. 4.3 SCT TRUNNION. For a steady state rate command into the SXT 
trunnion MDA of 3 deg/sec (LOS), the velocity error shall be less than 15 milli¬ 
volts rms in phase at the SCT IX resolver output (6.4 seconds of arc LOS). 

3-3.11.4.4 SCT SHAFT. For a steady state rate command into the SXT shaft 
MDA of 3 deg/sec (LOS), the velocity error shall be less than 40 millivolts rms in 
phase at the SCT IX resolver output (5.3 seconds of arc LOS). 

3-3.12 TIME TO ZERO 

3-3.12.1 The SXT shaft IX resolver shall return to the zero position in 15 seconds 
or less from the 180° LOS position of the IX resolver after the zero command is 
given. The SHAFT ANGLE CDU shall follow to zero in 15 seconds or less. The SCT 
shaft IX resolver shall follow to zero in 15 seconds or less. 

3-3.12.2 The SXT trunnion IX resolver shall return to the zero position in 15 seconds 
or less from the 90° LOS position of the IX resolver after the zero command is given. 
The 2X TRUNNION CDU shall follow to zero in 15 seconds or less. The SCT trunnion 
IX resolver shall follow to zero in 15 seconds or less. 
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3-3.13 ENCODER CHARACTERISTICS 

3-3.13.1 ENCODER PULSES. The output pulses of the shaft and trunnion encoders 

to the AGC shall have the following characteristics: 

3-3.13.1.1 The amplitude shall be 7 (±3) volts with respect to the amplitude 
reference. 

3-3.13.1.2 The droop shall be less than 20% of the pulse amplitude at 2 ji sec. 

3-3.13.1. 3 The pulse width shall be 2 to 6 u sec at 50% amplitude. 

3-3.13.1.4 The noise level during absence of the pulse shall be 0 (+0.4, -4.0) 
volts with respect to the amplitude reference. 

3-3.13.1.5 The rise time (10% - 90%) .hall be less than 0.5 u sec. 

3-3.13.1. 8 The backswing shall be less than 4 volt, with respect to the amplitude 
reference. 

3-3.14 OFFSET 28°. With the SLAVE TELESCOPE .witch to the OFFSET 25° 
P~.p t,-. the SCT shall be offset to a LOS trunnion angle of 25? <±12') with respect 
to the SXT LLOS. The LOS angular separation between the 0 degree and 25 degree 
lines on the SCT reticle shall be 25? (±15'). 

3-3.15 LANDMARK LOS 0°. With the SLAVE TELESCOPE switch In the LAND¬ 
MARK los 0° position, the SCT shall be set to a LOS trunnion angle of 0? (±7') with 
respect to the SXT LLOS. 

3 - 3 .16 COMPUTER INPUT CHARACTERISTICS 

3-3.16.1 DAC SENSITIVITY. When applying pulse bursts at the rate of 4 bursts 
per second to the DACs, the encoder outputs specified in Table U shall be met: 
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PULSES/BURST AT 
3200 PPS 


1 

16 

64 

256 


TABLE H 

ENCODER OUTPUT PULSES 
PER 10 SECONDS 

TRUNNION SHAFT 
29 (±30%) 25 (±30%) 

546 (±30%) 501 (±30%) 

2002 (±30%) 1729 (±30%) 

5461 (±30%) 4369 (±30%) 


3-3.16.2 DAC DRIFT. With the Optical Subsystem in the COMPUTER mode, and 
no input pulses applied to the DACs, the CDU dial indications shall not change more 
than 0.04 deg/sec. 


3-3.17 RESOLUTION. Resolution for the SXT and SCT on high contrast targets 


shall be as follows: 


APPROXIMATE POSITION IN FIELD 

RESOLUTION (SECONDS OF ARC) 


SXT 

SCT 

Center 

10 

60 

1/3 Field Radius 

15 

90 

2/3 Field Radius 

30 

180 

3-3.18 STAR TRACKER OPERATION 




3-3.18.1 The STAR TRACKER shall be capable of meeting all test requirements 
while a simulated star with an S-4 magnitude range of +1.0 to +2.0 

3-3.18.2 The Tuning Fork frequencies shall be as follows: 

X-axis Tuning Fork 455 (±1) cps 

Y-axis Tuning Fork 356 (±1) cps 

3-3.18.3 ERROR SIGNAL GRADIENTS 

3-3.18.3.1 When a simulated star is moved between 0 and 2.0 arc minutes IX)S 
along the "M" line in the field of view, the gradient of the X-axis error signal 
shall be 200 (±40) volts/radian. 
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3-3.18.3.2 When a simulated star is moved between 0 and 2.0 arc minutes 
LOS along the "R" line in the field of view, the gradient of the Y-axis error 
signal shall be 200 (±40) volts/radian. 

3-3.18.4 CLOSED LOOP OPERATION 

3-3.18.4.1 When a simulated star is offset 1.0 arc minute from the origin in the 
+M direction and subsequently offset 1.0 arc minute in the +R direction, the SXT 
trunnion and shaft tachometer outputs shall reach steady state within 0.5 seconds 
after starting closed-loop operation. 

3-3.18.4.2 With a simulated star initially at the extreme edge of the tracker 
field of view, the SXT trunnion and shaft tachometer outputs shall reach steady 
state within 1.5 seconds after starting closed-loop operation. 

3-3.18.5 The STAR TRACKER shall gate a Star Presence signal to the AGC 
when a simulated star is within the STAR TRACKER field of view. 

3-3.18.5.1 The Star Presence signal pulse amplitude shall be 5 (±1) volts with 
respect to the amplitude reference. The pulses shall have the characteristics of 
paragraphs 3-3.13.1. 2 through 3-3.13.1. 6. 

3-3.19 HORIZON PHOTOMETER OPERATION 

3-3.19.1 The Tuning Fork frequency of the HORIZON PHOTOMETER shall be 
550 (±1) cps. 

3-3.19. 2 The HORIZON PHOTOMETER shall supply a Horizon Half Peak signal 
to the AGC when the brightness of the simulated horizon is 50 (±10)% of its initial 
brightness. This requirement shall be demonstrated for values of initial light 
intensities between 4.75x 10” 4 and 9.5 x 10T 4 watts/cm 8 /steradian distributed 
between 3400 and 3600A°. The light intensity shall be decreased from its maximum 
value to 30% of its maximum value in less than 10 seconds. 
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4 TEST PROCEDURES 

4-1 GENERAL. The examinations and test contained in this section are intended 
for execution on the Optical Subsystem, 

4-2 TEST FAILURE. The failure of a subassembly to pass any examination or 
test of this section will automatically classify the unit as nonconforming. 

4-3 JOB DESCRIPTION CARDS 

4-3.1 REQUIRED JDC*s. The following JDCs form a part of this Assembly Test 
Procedure (See Figure 4). 


JDC 10701 

Prefunctional Check 

JDC 10702 

Power Check 

JDC 10703 

Optics Nav Base Alignment Check 

JDC 10704 

SXT Shaft Accuracy and limits Test 

JDC 10705 

SCT Shaft Accuracy Test 

JDC 10706 

Optics to Target Alignment 

JDC 10707 

Resolution Check 

JDC 10708 

IJne-of-SLght Parallelism Check 

JDC 10709 

SXT Trunnion Accuracy and limits Test 

JDC 10710 

SCT Trunnion Accuracy Test 

JDC 10711 

Maximum Drive Rates and Resolved Mode Test 

JDC 10712 

CDU Encoder Pulse Characteristics Test 

JDC 10713 

Time-to-Zero Test 

JDC 10714 

Trunnion Servo Loop Test 

JDC 10715 

Shaft Servo Loop Test 

JDC 10716 

DAC Sensitivity Test 

JDC 10717 

DAC Drift Test 

JDC 10718 

Tracker Tuning Fork Check 

JDC 10719 

Star Presence Signal Pulse Characteristics Test 

JDC 10720 

Tracker Alignment, Field of View, Error Gradient and Gain 

Control Test 
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JDC 10721 Tracker Servo Loop Test 

JDC 10722 Photometer Alignment and Tuning Fork Frequency Test 

JDC 10723 Photometer "MARK!’ Test 

4-3.2 EQUIPMENT INSTALLATION AND PREPARATION JDC*s. The following 
JDC* s are to be used in installation and preparation of test equipment. (See Figure 
4). 

JDC 10180 Installation of Optics/NB Mtg. Fixture on Rotary Table 

JDC 10181 Alignment of OSS Optical Targets 

JDC 10182 Installation of Nav. Base and Optical Unit on Optics/NB Mtg. 

Fixture 

JDC 10185 Installation and Removal of Alignment Mirror Assembly 

JDC 10731 Installation of OSS Equipment 

JDC 10732 # Installation of Shaft Accuracy Tester Base Assembly 

JDC 10733 Installation of Shaft Accuracy Tester Rotary Table 

JDC 10734 OSS/GSE Electrical Interconnections 

JDC 10735 Installation of Star and Horizon Simulator 

JDC 10736 Installation and Alignment of Tracker Mirror Assembly 

JDC 10737 Installation and Alignment of Photometer Mirror 

Assembly 

JDC 10738 Turn On of Coolant Supply 

JDC 10739 Calibration of Alignment Mirror Assembly 

JDC 10740 Removal of Star and Horizon Simulator 

JDC 10741 Removal of Shaft Accuracy Tester Rotary Table 

4- 3.3 GSE OPERATION JDC*s. JDC*s 18000 through 18046 are to be used as re¬ 
quired for operation of GSE instruments. 

5 NOTES 

5- 1 TEST CONFIGURATION. Figures 1, 2, and 3 illustrate the test configura¬ 
tions required for the tests of the Optical Subsystem. The configuration of Figure 1 
is used to check the alignment of the SXT to the IMU mounting pads and alignment 
pins and the SXT shaft accuracy and linearity. The configuration of Figure 2 is 
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used to check the SXT and SCT trunnion accuracy and linearity. The configuration of 
Figure 3 is used to check the STAR TRACKER and HORIZON PHOTOMETER align¬ 
ments and operation. 

5-2 ALIGNMENT REQUIREMENTS - OPTICAL SUBSYSTEM TEST TARGETS 
5-2.1 TARGET NO. 1 (5 inch autocollimator 1017410) 

5-2.1.1 The optical centerline of Target No. 1 shall be aligned to a nominally 
North-South azimuth. 

5-2.1.2 The optical centerline of Target No. 1 shall be aligned to be perpendicular 
to within ±3 arc seconds of local vertical. 

5-2.1.3 Target No. 1 shall be positioned laterally so that the target optical center- 
line is 1.20 dt 0.10 inches to the west of the mechanical axis of the sextant shaft 
measured horizontally in the plane of the fixture navigation base mounting pads. 

5-2.1.4 Target No. 1 shall be positioned in elevation so that the target optical 
centerline is within ± 0.10 inch of the mechanical axis of the sextant shaft measured 
vertically in the plane of the fixture navigation base mounting pads. 

5-2.2 TARGET No. 2 (2-1/2 inch autocollimator 1017435) 

5-2.2.1 The optical centerline of Target No. 2 shall be aligned in azimuth to within 
± 10 arc seconds of the optical centerline of Target No. 1. 

5-2.2.2 The optical centerline of Target No. 2 shall be aligned to be perpendicular 
to within ± 10 arc seconds of local vertical. 

5-2.2.3 Target No. 2 shall be positioned laterally so that the target optical center- 
line is 7.05 ± 0.05 inches to the west of the optical centerline of Target No. 1 meas¬ 
ured horizontally in the plane of the fixture navigation base mounting pads. 

5-3 ALIGNMENT REQUIREMENTS - STAR AND HORIZON SIMULATOR 

5-3.1 The Star and Horizon Simulator shall be mounted on the Shaft Accuracy 
Tester Base Assembly with the center of the Shaft Accuracy Tester Base Assembly 
positioned 37 ± 1/3 inches south and 1.6 ± 0.12 inches east of the rotary axis of the 
Rotary Table when the Rotary Table tilt axis is set to 0 degrees. 
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5-3.2 The top surface of the G&N Fixture Stand Jig Plate shall be 25 9/16 ± 1/16 
inches below the top surface of the Rotary Table when the Rotary Table tilt axis is set 
to 0 degrees. 

5-3.3 With the Tracker Mirror Assembly installed, the G&N Fixture Stand sliding 
platform set to the 0° (S&T) position, and the Rotary Table tilt axis set to 90 degrees, 
the following alignments are required. 

5-3.3.1 The centerline of the Star and Horizon Simulator Tk LOS aperature shall be 
aligned to within ± 1/32 inch of the optical centerline of the Star Tracker. 

5-3.3.2 The centerline of the Star and Horizon Simulator Stl/DS aperature shall be 
aligned to within ± 1/32 inch of the optical centerline of the SXT St LOS aperature. 

5-3.4 With the Photometer Mirror Assembly installed, the G&N Fixture Stand 
sliding platform set to the 0° (L&P) position, and the Rotary Table tilt axis set to 
90 degrees, the following alignments are required. 

5-3.4.1 The centerline of the Star and Horizon Simulator HP LOS aperature shall be 
aligned to within * 1/32 inch of the optical centerline of the Horizon Photometer. 

5-3.4.2 The centerline of the Star and Horizon Simulator LLOS aperature shall be 
aligned to within ± 1/32 inch of the optical centerline of the SXT LLOS aperature. 

5-4 ALIGNMENT REQUIREMENTS - SHAFT ACCURACY TESTER ROTARY TABLE 

5-4.1 The rotary axis of the Shaft Accuracy Tester Rotary Table shall be positioned 
37 db 1/8 inch south and 1.6 ± 0.12 inch east of the rotary axis of the Rotary Table 
when the Rotary Table tilt axis is set to 0 degrees. 

5-4.2 The top surface of the Shaft Accuracy Tester Rotary Table Turntable Base 
shall be 17 7/8 ± 1/8 inches below the top surface of the Rotary Table when the 
Rotary Table tilt axis is set to 0 degrees. 

5-4.3 The rotary axis of the Shaft Accuracy Tester Rotary Table shall be aligned 
parallel to local vertical within ± 10 arc seconds. 
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5-5 TEST ENVIRONMENT 

Particle Size and Count Adjacent to Optical Unit - Particle count not to exceed a total 
of 100,000 particles per cubic foot 0.5 microns and larger, 
or 700 particles per cubic foot 5.0 microns and larger. 

NOTE: This requirement applies only to periods when 
Sextant and Scanning Telescope Optics heads are uncovered. 

Room Particle Size and Count - Particle count not to exceed a total of 200,000 parti¬ 
cles per cubic foot 0.5 microns and larger, or 1400 particles 
per cubic foot 10 microns and larger. 

Temperature - 75? ± 4° F. 

Relative Humidity - 50% or less. 

Cover Garments - Caps, gowns, and boots. 

5-6 SIGNAL IDENTIFICATION 

SIGNAL 

SXT Trunnion Tachometer Output 
SXT Trunnion Input 
SXT Shaft Tachometer Output 
SXT Shaft Input 

SCT Trunnion Tachometer CXitput 
SCT Trunnion Input 
SCT Shaft Tachometer Output 
SCT Shaft Input 

2X TRUNNION CDU Tachometer Output 
2X TRUNNION CDU 16X Resolver Error Signal 
SHAFT ANGLE CDU Tachometer Output 
SHAFT ANGLE CDU 16X Resolver Error Signal 
STAR TRACKER Preamp Signal 
STAR TRACKER X Drive Signal 
STAR TRACKER Y Drive Signal 
HORIZON PHOTOMETER Signal 


BUFFER TEST POINTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 
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MONITOR TEST POINTS SIGNAL 

1 SXT Trunnion MDA Output 

2 SXT Shaft MDA Output 

3 SCT Trunnion MDA Output 

4 SCT Shaft MDA Output 

5 2X TRUNNION CDU MDA Output 

6 SHAFT ANGLE CDU MDA Output 

5-7 DEFINITION OF SYMBOLS AND ABBREVIATIONS. 

5-7.1 CDU; Coupling Display Unit 

5-7.2 DAC; Digital to Analog Converter 

5-7.3 AGC; Apollo Guidance Computer 

5-7.4 IMU; Inertial Measurement Unit 

5-7.5 SXT; Sextant 

5-7.6 SCT; Scanning Telescope 

5-7.7 LOS; line-of-sight 

5-7.7.1 St LOS; star line-of-sight 

5-7.7.2 LLOS; landmark line-of-sight 

5-7.7.3 TkLOS; Star Tracker line-of-sight 

5-7.7.4 HP LOS; Horizon Photometer line-of-sight 

5-7.8 MDA; Motor Drive Amplifier 

5-7.9 X Bb , Y*, Z rt ; Axes defined by the IMU mounting pads and alignment pins. 
5-7.10 TPAC; Telescope Panel Angle Counter 

Notice: When NASA drawings, specifications, or other data are used for any pur¬ 
pose other than in connection with a definitely related NASA procurement operation, 
the National Aeronautics and Space Administration thereby incurs no responsibility 
nor any obligation whatsoever; and the fact that NASA may have formulated, fur¬ 
nished, or in any way supplied the said drawings, specifications, or other data is 
not to be regarded by implication or otherwise as in any manner licensing the holder 
or any other person or corporation, or conveying any rights or permission to manu¬ 
facture, use, or sell any patented invention that may in any way be related thereto. 
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ALIGNMENT AND SHAFT ACCURACY TEST CONFIGURATION 
FIGURE 1 
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Aperature Diameters (inches)*. 

HP LOS—0.594 
TkLOS—0. 875 
StLOS—1.46 
LLOS— 1.46 



SXT LINES OF SIGHT WHEN A, = 0°. A t * 0°, 
AND ROTARY TABLE TILT AXIS * 90°. 


STAR TRACKER AND HORIZON PHOTOMETER 
TEST CONFIGURATION 
FIGURE 3 (Sheet 2 of 2) 
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TEST 


r TRUNNION SERVO LOOP ^ 
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JDC 10714_ J 


DAC DRIFT TEST 


DAC SENSITIVITY TESTA 
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CHECK J 

V JDC 10718 J 


OPTICS TO TARGET 
ALIGNMENT 


SXT TRUNNION 
ACCURACY AND 
LIMITS TEST 
JDC 10709 


SCT TRUNNION 
ACCURACY TEST 


OPTICAL SUBSYSTEM 
V CHECKOUT COMPLETE 


LINE-OF-SIGHT 

PARALLELISM 

CHECK 

JDC 10708_ 


r INSTALLATION AND RE-1 
MOVAL OF ALIGNMENT 
k MIRROR ASSEMBLY , 


OPTICS/NAV BASE 
AUGNMENT CHECK 


INSTALLATION OF 
SHAFT ACCURACY 
TESTER ROTARY 
TABLE 

.JDC 10733 . 


f INSTALLATION OF SIARA 
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L SIMULATE J 


r 3XT SHAFT ACCURACY ’ 
AND LIMITS CHECK 


INSTALLATION AND 
ALIGNMENT OF 
TRACKER MIRROR 


REMOVAL OF SHAFT ^ 
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JDC 10741 _> 


SCT SHAFT ACCURACY 
TEST 


INSTALLATION AND 
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ROR ASSEMBLY 
*^JDC 10737 > 
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^ JDC 10719 > 
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TRACKER SERVO LOOP 1 
TEST 

, JDC 10721 J 


/PHOTOMETER ALIGNMENT i 
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REF 
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1010264-119 

CAPACITOR 
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REF 

DES 

PART NO 

DESCRIPTION 

VALUE 

TOL 

RATING 

R! 

1006750 - 32 

RES 

STOR 

IK 

12 7. 

1/4 W 

R2 

1006750- 56 



IOK 

12 % 

1/4 W 

R3 

1006750 - 8 



ICO 

1 27 . 

1/4 W 

74 

R7 

1010364 - 502 



20 K 

1 17. 

1/8 W 

ICIC364 — 5C2 



20K ' 

± 17. 

1/8 W 

RG 

1006750 - 80 



I00K 

12 % 

1/4 W 

R7 


- 73 



5IK 





R8 


— 39 



2 K 





R9 


- 67 



30K 





RIO 


- 68 



33K 





R11 


- 73 



51K 





R12 


- 32 



IK 





RI3 


- 57 



UK 





RI4 


- 57 



1 IK 





RI5 


- 55 



9.1 K 





RI6 


- 63 



20 K 





RI7 

IC0675C - 72 



47 K 

± 27. 

1/4 W 

RIB 

1010364 -634 



97.6K 

± 1 7 . 

1/8 W 

RI9 

1006750 - 56 



1C K 

1 27. 

1/4 W 

R?C 

1 “ 63 



20K 





R2I 

- 49 



5.1 K 





R22 

| - 80 



100 K 





P23 

i - 7 3 



5'K 





R24 

1006750 - 72 



47 K 

1 2 % 

1/4 W 

R25 

I0IC364 -438 



5.31 K 

± 17. 

1/8 W 

R26 

1006750 - 56 



IOK 

12 % 

1/4 W 

R27 

1006750 - 57 



_j l_K_ 

1 2 % 

1/4 W 

R28 

_ ■ ~ 37' _ : 



5M K 

AJZ _ 

1/6 W 

R29 

1010374 —29 



!l MEG 

* i% 

1/9 W 

R30 

1010364 -765 



475K 

± i% 

1/8 W 

R3I 

1010364 — 719 



274 K 

± 1 % 

I/S w 

R32 

1006750- 51 



6200 

- 2% 

1/4 W 

R33 

1010364 — 251 



1000 

= 1% 

1/8 W 

R34 

1010364 — 770 



499K 


1/8 W 

R35 

1006750- 67 



30K 

1 2 % 

1/4 W 

R36 


- 39 



2K 





R37 


- 73 



5IK 





R38 


- 80 



I00K 





R39 


- 32 



IK 





R40 


- 49 



5. IK 
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30. IK 
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CRI 

1010346 

DIO 

DE 

PS 1584 



CR2 

ICI2C56 - 16 



IN4114 



CR3 

1010837 — 003 



IN649 



CR4 

10108 37 - 003 



IN 649 



CR5 

IOIC837 — 0 03 



IN 649 



CR6 

1010837 - C03 



IN 649 



CR7 

1012056 - 1 



IN4099 



CR8 

1010837 - 002 



IN647 



CR9 

1010837 — 002 



IN647 



CRIO 

I0IC830 - 12 



IN968B 



CRI 1 

1012056 — 16 



IN4II4 



CRB 

1010337 — 002 



IN647 



CRI3 

1010837 — 002 



IN647 



CRI4 

1C 12056 — 9 


_ 

IN4I07 



CRI5 

1006751 

DIODE 
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TRANSISTOR 
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2N2I93A 



ICIC397 — 1 



2N930 
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2N930 



Q7 
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2N930 



Q9 
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2N998 
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2N930 
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1010397 - 1 ' 



2N930 
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2N930 
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2N930 
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2N930 
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1006752 

TRANSISTOR 

2N9I4 
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TRANSFORMER 
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REF 

DES 

PART NO. 

DESCRIPTION 

SCHEMATIC DIAGRAM 

OR VALUE, TOLERANCE 
_AND RATING_ 

Cl 

1010279-228 

CAPACITOR 

0.5 

±10* 

35 VDC 

C2 

1006755-89 

CAPACITOR 

47 

±10* 

35 VDC 

C3 

1006755-133 

CAPACITOR 

18 

±10* 

50 VDC 

C4 

1006793-10 

CAPACITOR 

1300UUF 

±2* 

500 VDC 

C5 

1010317-6 

CAPACITOR 

.16 

±1* 

30 VDC 

C6 

1006755-57 

CAPACITOR 

.1 

±10* 

35 VDC 

C7 

1006733-51 

CAPACITOR 

39UUF 

±2* 

500 VDC 

C8 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C9 

1010279-232 

CAPACITOR 

1.1 

±10* 

35 VDC 

CIO 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C11 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

Cl 2 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C13 

1006755-34 

CAPACITOR 

33 

±10* 

20 VDC 

C14 

1012501 

CAPACITOR 

1.0 

±1* 

40 VDC 

Cl 5 

1006755-53 

CAPACITOR 

.047 

±10* 

35 VDC 

Cl 6 

1006755-130 

CAPACI10R 

10 

±10* 

50 VDC 

Cl 7 

1006755-130 

CAPACITOR 

10 

±10* 

50 VDC 

CIS 

1010359-29 

CAPACITOR 

.01 

±10* 

200 VDC 

Cl 9 

1010393-037 

CAPACITOR 

4.7 

±10* 

50 VDC 

C20 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C21 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C22 

1006755-77 

CAPACITOR 

4.7 

±10* 

35 VDC 

C23 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C24 

1006793-51 

CAPACITOR 

39UUF 

±2* 

500 VDC 

C25 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

C26 

1006755-79 

CAPACITOR 

6.8 

±10* 

35 VDC 

C27 

1006755-133 

CAPACITOR 

18 

±10* 

50 VDC 

C28 

1010279-228 

CAPACITOR 

.5 

±10* 

35 VDC 

C29 

1006755-79 

CAPACITOR 

6.8 

±10* 

35 VDC 

C30 

1006755-69 

CAPACITOR 

1.0 

±10* 

35 VDC 

CR1 

1010830-11 

DIODE 

1N967B 



CR2 

1012056-9 

DICOE 

1N4107 



CR3 

1010362-003 

DIODE 

1N649 



CR4 

1010362-003 

DIODE 

1N649 



CR5 

1010362-003 

DIODE 

1N649 



CR6 

1010362-003 

DIODE 

1N649 



CR7 

1012056-1 

DIODE 

1N4099 



CR8 

1010362-002 

DIODE 

1N647 



CR9 


DELETED 




CR10 

1010830-11 

DIODE 

1N967B 



CR11 

1012056-9 

DIODE 

1N4107 



CR12 

1010362-002 

DIODE 

1N647 



CR13 


DELETED 




CR14 

1012056-9 

DIODE 

1N4107 



CR15 

1006751 -001 

DIODE 




CRI6 

1010362-002 

DIODE 

1N647 



CR17 

1012056-9 

DIODE 

1N4107 



K1 

1010353-7 

RELAY 




Q1 

1010397-1 

TRANSISTOR 

2N930 



Q2 

1010397-1 

TRANSISTOR 

2N930 



Q3 

1010397-1 

TRANSISTOR 

2N930 



Q4 

1010398-1 

TRANSISTOR 

2N2193A 



Q5 

1010397-1 

TRANSISTOR 

2N930 



Q6 

1010397-1 

TRANSISTOR 

2N930 



Q7 

1012048 

TRANSISTOR 

2N2606 



Q8 

1010633-1 

TRANSISTOR 

2N2303 



Q9 

1010342 

TRANSISTOR 

2N988 



Q10 

1010397-1 

TRANSISTOR 

2N930 



Oil 

1010397-1 

TRANSISTOR ' 

2N930 



Q12 

1010397-1 

TRANSISTOR 

2N930 



Q13 

1010397-1 

TRANSISTOR 

2N930 



Q14 

1010367 

TRANSISTOR 




Q15 

1010397-1 

TRANSISTOR 

2N930 



Q16 

1010397-1 

TRANSISTOR 

2N930 



Q17 

1010397-1 

TRANSISTOR 

2N930 



Q18 

_i 

1006752 

TRANSISTOR 

2N914 




REF 

DES 

PART NO. 

DESCRIPTION 

R1 

1006760-38 

RESISTOR 

R2 

1006750-80 

RESISTOR 

R3 

1006750-8 

RESISTOR 

R4 

1010364-502 

RESISTOR 

R5 

1010364-502 

RESISTOR 

R6 

1006750-80 

RESISTOR 

R7 

1006750-73 

RESISTOR 

R8 

1006750-39 

RESISTOR 

R9 

1006750-67 

RESISTOR 

RIO 

1006750-68 

RESISTOR 

R11 

1006750-73 

RESISTOR 

R12 

1006760-32 

RESISTOR 

R13 

1010364-452 

RESISTOR 

R14 

1006750-57 

RESISTOR 

R15 

1010364-435 

RESISTOR 

R16 

1006750-63 

RESISTOR 

R17 

1010364-573 

RESISTOR 

R18 

1010364-749 

RESISTOR 

R19 

1010264-444 

RESISTOR 

R20 

1006750-63 

RESISTOR 

R21 

1006750-49 

RESISTOR 

R22 

1010364-733 

RESISTOR 

R23 

1006750-73 

RESISTOR 

R24 

1010364-573 

RESISTOR 

R25 

1010364-573 

RESISTOR 

R26 

R27 

1006750-48 

DELETED 

RESISTOR 

R28 

1010374-1 

RESISTOR 

R29 

1010374-29 

RESISTOR 

R30 

1010364-765 

RESISTOR 

R31 

1010364-719 

RESISTOR 

R32 

1006750-51 

RESISTOR 

R33 

1006760-38 

RESISTOR 

R34 

1010374-54 

RESISTOR 

R35 

1006750-67 

RESISTOR 

R36 

1006750-39 

RESISTOR 

R37 

1006750-73 

RESISTOR 

R38 

1006750-80 

RESISTOR 

R39 

1006750-32 

RESISTOR 

R40 

1006750-39 

RESISTOR 

R41 

R42 

1006750-32 

DELETED 

RESISTOR 

R43 

1010364-635 

RESISTOR 

R44 

1010364-459 

RESISTOR 

R45 

1010364-579 

RESISTOR 

R46 

1010364-301 

RESISTOR 

R47 

1010364-343 

RESISTOR 

R48 

1010364-451 

RESISTOR 

R49 

R50 

1010364-317 

DELETED 

RESISTOR 

R51 

1006760*35 

RESISTOR 

R52 

1010364-359 

RESISTOR 

R53 

1006750-16 

RESISTOR 

R54 

1006750-32 

RESISTOR 

R55 

1006750-24 

RESISTOR 

R56 

1006750-39 

RESISTOR 

R57 

1006750-49 

RESISTOR 

R58 

1006750-15 

RESISTOR 

R59 

1006750-8 

RESISTOR 

R6Q 

1010369-148 

RESISTOR 

T1 

1010759 

TRANSFORMER 

T2 

1010329-1 

TRANSFORMER 

T3 

1010315-1 

TRANSFORMER 

T4 

T5 

1006762-2 

DELETED 

TRANSFORMER 

T6 

1006762-2 

TRANSFORMER 
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AMD RAT INS 


1.8K 

±2* 

1/2 1 

100K 

±2* 

1/4 1 

100 

±2* 

1/4 1 

20K 

±1* 

1/8 1 

20K 

±1* 

1/8 1 

10OK 

±2* 

1/4 1 

51K 

±2* 

1/4 1 

2K 

±2* 

1/4 1 

30K 

±2* 

1/4 1 

33K 

±2* 

1/4 1 

51K 

±2* 

1/4 1 

IK 

±2* 

1/2 1 

11K 

±1* 
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" 1006 7 50 - 56 
1010368 ~ 8 
1006750- 12 
10067 5 0 ~ 25 
1006750 - 42 
1010364 ~ 67 


C I 1006755 H 79 
C 2 1006755 r 31 

C 3 1006755 — 45 

C 4 1010359 H 21 

C 5 1010409 - 33 _ 

C 6 1010359 - 18 

C 7 1010375 - 56 

C8 1006255 r . - . I SL 

C9 1006755 ~ 79j 

CIO 1006755 — 31 1 

Cll 1006755- 45 
C 12 1010359 - 21 

CI3 1010409 - 33 

C14 IOIQ359 r IS.. 

C IS IQIQ375 - 56 
C 16 1006755 - 79 

C 17 1006755 - 134 


CRI 1010 37 2 *4 24 
CR2 101 0372 - 24 


Q | 1010 397 - I 

Q 2 1010397 - I 

Q3 101 0357 - I 

Q4 101039 8 - 2 

Q 5 1010397 - I 

Q6 1010397 - I 

Q 7 101 0 357 - I 

Q8 1010398 -2 


TRANSISTOR 2N930_ 

P 2N930 

I 2N720A_ 

1 2N2243A 

1 2N930 

| 2N93 0 

f 2N720A 

TRANSISTOR 2N2243A 


NOTES 

L INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327 


RESOLVER DRIVE AMPLIFIER ASSY 
DRAWIN6 NO. >0076SI 


UNLESS OTHERWISE SPECIFIED _ 

DIMENSIONS ARE IN INCHES INSTRUK 

CAPACITOR VALUES ARE IN »( CAm 

RESISTOR VALUES ARE IN OHMS 7~7 

TOLERANCES ON DRAWN^ 

FRACTIONS O ECI MA U ANGIES CHECKED 

appnovio^ 

TmTErKl- APPROVED. 


INSTRUMENTATION LAB 


UST Of MATERIALS 

MANNED SPACECRAFT CENTER 

HOUS TON, TEXAS 

3 SCHEMATIC 

“ RESOLVER DRIVE AMPLIFIER 


1 CODE CENT NO. SUE 

;- e 


1009545 



k IB* * 
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NOTES: 

I.INTERPRET DRAWING IN ACCORDANCE V/ITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

Z, -INDICATES *24 GAGE WIRE PER IOIO*>39-2. 

3.-INDICATES *24 04SE WIRE PER MILW-16878/ /-24“IS STRAND WRITE. 

4.SCHEMATIC DIAGRAMS TOR REFERENCE I 
10)5108 RELAY MODULE 
ICI5I20 RSVR DRIVE AMPL 
10,51)2 PREAMP MOTOR DRIVE 
10 5148 COSECANT G,EM 
•0:5 .02 2 SPEED SWITCH 

.0 5, 4> MOTOR DRIVE AMPL MODULE 
.0 5.26 BUFFER CIRCUIT MODULE ASSY 
007487 0° OPTICS TRANSFORMER 

0,0041 CDUDTOACONV 


SHAFT CDU I6X ERROR SIG Ml- 

SHAFT CDU I6X ERROR SIG LO-* 

SHAFT CDU l/2X SIN LO- 

SHAFT CDU 1/2X SIN HI- 

TRUNNION CDU 16X ERROR SIG HI- 

TRUNNION CDU IfcX ERROR SIG LO- 

TRUNNION CDU I/4X SINE HI- 

TRUNNION CDU I/4X SINE LO- 

SHAFT CDU MOTOR DRIVE PREAMP COSECANT SIG- 

SHAFT CDU MOTOR DRIVE AMPL CONT HI- 

TRUNNION CDU MOTOR DRIVE AMPL CONT LO 

SHAFT CDU IX COS OUTPUT LO- 

SHAFT CDU IX COS OUTPUT HI- 

TRUNNION CDU MOTOR DRIVE AMPL CONT HI - 

TRUNNION CDU TACH HI- 

SXT As I6X RESOLVER COS HI- 

SHAFT CDU 16X RESOLVER COS LO- 

SHAFT CDU I6X RESOLVER COS HI- 

SXT As 1GX RESOLVER COS LO- 

SXT At G4X RESOLVER COS HI - 

TRUNNION CDU I6X RESOLVER COS LO- 

TRUNNION CDU IfcX RESOLVER COS HI- 

O OPTICS RELAY CONTROL- 

SXT At 64X RESOLVER COS LO- 



SXT At 64X RESOLVER SIN HI'- 

TRUNNION CDU IfcX RESOLVER SIN LO ■ 
P3 (S3) SHAFT CDU IX-' 


+28 VOC-- :— 

TRUNNION CDU 1SX RESOLVER SIN HI--- 

SXT At 64-X RESOLVER SIN LO-■- 

SXT As »GX RESOLVER SIN HI-- 

SHAFT CDU 16X RESOt-VER SIN LO-—— 

SHAFT CDU tfcX RESOLVER SIN HI ---“ —T “ 

SXT As ICoX RESOLVER SIN LO--— — 

SHAFT CDU TACH HI-- -- ~—T , 

TRUNNION CDU TACH LO---—— 

ELECTROSTATIC SHIELD ---- 

SHAFT CDU TACH LO —- - —- — -- 

SHAFT CDU MDA CONT (TEST) LO —-- -—’ -- " 

SHAFT CDU MDA CONT (TEST) HI-— --T 

TRUNNION CDU MDA CO NT(TEST) HI-- 

TRUNNION CDU MDA CO NT (TEST) LO- 

SHAFT CDU MOTOR DRIVE AMPL(TEST) LO- 

SHAFT CDU MOTOR DRIVE AMPL(TEST)Hl--- 

TRUNNION CDU MOTOR DRIVE AMPL (TEST) LO- - 

TRUNNION CDU MOTOR DRIVE AMPL (TEST) HI- 

SHAFT CDU TACH (TEST) LO-- - — 

SHAFT CDU TACH (TEST) HI--- - 

SUFFER AMPL O VOLT DC —--- - 

TRUNNION CDU T ACH(TEST) LO-— 

TRUNNION CDU TACH (TEST)HI- 

TRUNNION CDU DAC OUTPUT HI- 

TRUNNION CDU DAC OUTPUT LO-- -.- 

TRUNNION CDU - A9 COMPUTER- 

TRUNNION CDU +&Q ENCODER- 

TRUNNION CDU -£.6 ENCODER- 

TRUNNION CDU +k© COMPUTER-- 

SHAFT CDU DAC OUTPUT HI- 

SHAFT CDU DAC OUTPUT LO- 

SHAFT CDU COMPUTER-- 

SHAFT CDU +&© ENCODER- 

SHAFT CDU -^0 ENCODER- 

SHAFT CDU + G8 COMPUTER-- 

+ 28 VDC-;-- 

SHAFT CDU MOTOR CONT WINDING- 

SHAFT CDU MOTOR OUTPUT O VOLT DC- 

SHAFT CDU MOTOR CONT WINDING- 

SHAFT CDU MOTOR INPUT O VOLT DC- 

TRUNNION CDU MOTOR CONT WINDING- 

TRUNNION CDU MOTOR AMPL O VOLT DC OUTPUT - 

TRUNNION CDU MOTOR CONT WINDING- 

800 CPS rU 40° (OPTICS) LO- 

800 CPS 1% 40° (OPTICS) HI-—;— 

TRUNNION CDU MOTOR AMPL O VOLT DC INPUT — 

COSECANT GEN OUTPUT HI- 

TRUNNION CDU I/2X RESOLVER S LOAD- — - 

SHAFT CDU MOTOR DRIVE AMPL CONT LO —- 

TRUNNION CDU 1/2X RESOLVER S LOAD-- 

TRUNNION CDU I/2X RESOLVER P2- 

COSECANT FEEDB^K SIG HI-- 

TRUNNION CDU I/2X RESOLVER P3- 

SHAFT CDU IX SIN OUTPUT HI- 

COSECANT GEN FEEDBACK SIG- 

SHAFT CDU |X SIN OUTPUT LO - - 

RSVR DRIVE AMPL SHAFT SIG RESOLVED HI - 

RSVR DRIVE AMPL INPUT LO —- 

P2(S2) SHAFT CDU IX-:- 

RSVR DRIVE AMPL O VOLT DC -- 

PI (SI) SHAFT CDU IX --- — 

RSVR DRIVE AMPL TRUNNION SIG RESOLVED Hl- 

STRUCTURE GROUND- 
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15 

















I BIG PULSE TORQUE POWER SUPPLY 
MODULE ASSY 


5 




45A2J7 
IMU POWER 

AMPLIFIER 1% 800 CPS 
MODULE ASSY 
100754.7-Ci j 




45A2J 6 

FAILURE INDICATOR 
MODULE ASSY 
10075 5t-0ll 



8 


6 


45A2JI 




—EIOH 


13 


♦I20VDC MONITOR 


-Ell 
-EI2-T 
—E13— 
—E14— 
—ElS— 


-A55H 




-A74 
-A75 H 


-All -~W 
-A4I-T T 


-aioH 


-A16-T 

-A44H 


W 


W 


25. Q> ICC PPS RESET MONITOR 

25.6 KC PPS SET MONITOR 

28V 800 CPS 5% £GT(|RlG) MONITOR 

800 PPS SET MONITOR 

800 PPS RESET MONITOR 


OVDC IMU 


♦ 32 VDC 


4I2VDC 

800CPS 5% £90 MONITOR 
25 6 KC IMU HI MONITOR 
25.6 KC OPTICS LO 


25.6 KC OPTICS HI MONITOR 


800 CPS 1% MONITOR. 
25.6KC IMU LO 


A77-{£J 800 CPS MOTOR DRIVE 


























■ ■ ■miBBiiii 



■PM— 

—WBBli 
















45A2E2 

45A2E3 o- 

BUFF6R RESISTORS 
MODULE AS9Y 
007587 

>45A2E4 o- 

>45A2E5 o- 

>45A2E6 o- 

>454267 o- 

>45A2E8 o- 


is? 


% % %\ 


> -4 <o co<*> ® E; 8 £ £ 8R 

?S$?i I?????? 


iiHmr.«innnMnnilBnil 


45A2J© 

1141) POWFB AAC 

FILTER AKID MULTIVIBRATOR 800 CPS 
MODULE ASSY 
1007546-011 


45A2J7 
IMU POWER 

AMPLIFIER 17.800 CPS 
MODULE ASSY 
I00754T-0II 


’Ittl24l2I122_ 

-*-msrerT 


roli9|ialnyi6li5^|i4li3ii2^ 
45A2J6 

FAILURE INDICATOR 
MODULE ASSY 
10075 5t-0ll 


1009562 




-EIO-TTO ♦HOVPC MONITOR 


250KC PPS BESET MONITOR 

2S0KC PP3 9ET MONITOR 

28V 800 CPS 5XZ.O*(IRl6> MONITOR 

800 PPS $eT MONITOR 

SOOPPft RESET MONITOR 


-A35H I OVOC IMU 


-A72-TTF1 ♦32VDC 


+I2VDC 

600CPS S< £.90 MONITOR 
25.0 KC IMU HI MONITOR 
25.0 KC OPTICS LO 


25.0 KC OPTICS HI MONITOR 


-AT6 - To" 800 CPS 1% MONITOR 
-A44-1T 25.CKC INIU LO 


-ATT-TTJ 800 CPS MOTOR DRIVE 



UNLESS OTHERWISE SPEC* O 
OMCNSIONS ARE M MCMsC 




NEXT ASSY I USED ON 1 _ 

APPLICATION ICONTRACTj 
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45A2PI 


MOTES: 

l INTERPRET DRAWING |M ACCORDANCE WITH 
STANDARDS PRESCRIBED BY MIL-D-70327. 

2.- INDICATES NO. 24 GAGE WIRE PER 1010648-2 OR 1006757-8 


25.6KC I MU OUTPUT 


INDICATES MO. 20 GAGE WIRE PER 1010648-4 
4 — — INDICATES NO. 20 GAGE WIRE PER 1010647-4 

5. -INDICATES XJO. 24 GAGE WIRE PER 1010847-2 

6. SCHEMATIC DIAGRAMS FOR REFERENCE 

1010042 IMU CDU LOAD COMPENSATION 
1009527 POWER SUPPLY 25.6 KC 
1009532 POWER SUPPLV PULSE TORQUE 
10095 26 AMPLIFIER 5% 800 CPS. 

1010044 AAC FILTER AMD MULTIVIBRATOR 
1009525 AMPLIFIER 1% 800 CPS 
1009528 FAILURE INDICATOR 
1009539 BUFFER RESISTORS 
1008626 WIRE LIST AA 
1008627 WIRING HARNESS A 

1007572-011 POWER SUPPLY ELECTRICAL ASSY 


IMU 800 CPS All (BLOWER!) 
5 % L 90* \L0 (SLOWER) 
28V 5%0A(IRIG) 
25.6KC OUT 0 SYWC INPUT 
25.6KC INI 0 SYNC INPUT 
25.6 KC SYNC RETURN 

25.6KC OPTICS 

♦32 VDC RET, +120 VDC,+ 12 VDC RETURN 
12.0 KC SYNC 
+12 VDC 

PULSE TORQUE PWR SUP MOW 
+ 32 VDC (TO PVRS) 


PI -A47■ 
62 -A92 - 


GI —A9I 
TT-A90- 


P£-A39- 
W-A40- 
K6 - AI6 - • 


P4~pA46 - 
f-AI4 ■ 


■+120 VDC 


[J-AI2 — 


27.5 VDC < 


G4 


WM09- 


r Al 


32 


OVDC 


28V5J10BHI 
28V5X0MLO 
800 CPS OUT OF PHASE SYMC 
800 CPS SYkJC RET 
800 CPS IN PHASE SYNC 
M$ DV +28 VDC 
ERROR DETECT RELAY COM. 
ERROR DETECT RELAY N.C. 
ERROR DETECT RELAY N.O. 
ERROR DETECT PANEL LIGHT 
ERROR DETECT LAMP TEST 
+27.5 VDC TO COMPUTER RELAY 
25.6KC ENCODER EXC 2.5V 
IMU FAIL 
RETURN 


*3 


*4 


TO AGC - 


J ACCELEROMETER FAIL 
RETURN 
CDU FAIL 

_ RETURN 

AGC FAIL GATE 
AGC POWER SUPPLY FAIL 
102.4 SYNC SYNC RET 
SPARE (FAIL GATE) 
COMP 102.4KC SYMC 
TO PIP ERROR COMMON 
Cl PIP 

ERROR SIGNALSiY PIP 
LX PIP 

TO CDU FAIL COMMON 

r ouTee 

CDU FAIL -(MIDDLE 
l INNER 

600 CPS 0 B CDU MOTOR EXC 26V 
TO SERVO ERROR COMMON 
800CPS 0A WHEEL EXC 28VRMS 
f OUTER 
GIMBAL ERROR-(MIDDLE 
l INNER 
3200 CPS MICROSYW/LO 
EXCITATION 2V RMS \HI 

^ (HI IMU 


28V 1% 800 CPS - 


(LO IMU P3 

THERMISTOR HI 1CTUm5 

THERMISTOR LO 
STRUCTURAL 6R0 


_ # i 45A2RI 

1006712-3 


45A2EI 


15 


13 



45A2J9 

IMU POWER AMPLIFIER 5% 800 CPS 
MODULE ASSY 
1007548-011 


































































































IHiilllil 

INTERROGATOR ASSEMBLE 
Z PIP 

I0075IS-OM 

__ 45A4J3 

|.|2|3|4|5|6|7|a|3|K>|U|l2|13| W |I5|W.|I7|»|»|«>|2'l 

i J, J•««« A i N * 

52 2 255 ^2! 5tc < 




J0ODE 


ASSEMBLY DC DIFFERENTIAL 
AMPLIFIER 4 PVR 
Z PIP 

1007507-011 

45A4J2 

| || 2|3|4 | SM7 | 8 | 9 || 0l || l 

rrssssSss 

TTTTTTTTT 




4J I 

•—h 


-4—I 

II 

II 



mu n mm t 


1 f f 'J ? 


igccmc 



^M*l |f PT2|3|*Mft| 7 |8|s|l0|llll2|l3| 14 |I5| IG |njlB| 19 

45A4J9 

BINARY CURRENT SWITCH 

1 COMPUTER OUTPUT ASSEMBLY 

ZP1A 

10075 27-0 M __ 


|l|2|3|4|5|G|7|8|9| 10 |»llZ|»3| . 
45A4JB 
PI PA 

CALIBRATION ASSEMBLY 
ZPIP 

1007509-021 


45A4JI 

-Aioe-m Z P 1 PA PVR RETURN 
-AI09- _20_ Z PIPA PVR 
-AIIO- _2_ Z PIPA AC AMP OUT 

-T" 0 VDC INIU 

29 

38 


36 Z GYRO PVR RET'JRN 
35 Z GYRO PVR 


19 Z GYRO TORQUE CURRENT MONITOR RETURN 
II Z GYRO TORQUE CURRENT MONITOR Nl 
27 Y GYRO PVR 
26 Y GYRO PVR RETURN 


31 Z PIPA V PULSES 

jT Y GYRO TORQUE CURRENT MONITOR RETURN 
10 Y GYRO TORQUE-CURRENT MONITOR HI 
_23_ Z PIPA *P" PULSES 
9 Z PIPA TORQUE CURRENT MONITOR HI 
17 Z PIPA TORQUE CURRENT MONITOR RETURN 


I00®5tf4 Tl I 













































































































NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED bV MIL-D-70327. 


2 .- 


■ INDICATES NO. 24 GAGE WIRE PER 1010840-2. 


3 -INDICATES N(X24 GAGE WIRE PER 1010847*2. 

4 ——INDICATES N0.20GAGE WIRE PER 1010047-4. 

5. SCHEMATIC DIAGRAMS FOR REFERENCE : 

1009531 TERNARY CURRENT SWITCH COMPUTER OUTPUT 
IOIOOII PULSE TORQUE GYRO CALIBRATE 
1010008 DC DIFFERENTIAL AMPLIFIER 4 PVR 
1009523 BINARY CURRENT SWITCH COMPUTER OUTPUT 


TERNARY CURRENT SWITCH 
COMPUTER OUTPUT ASSEMBLY 
2 GYRO 
I0075IG-ON 
45A4J7 


11 2 1 3 |4IS |€| 7 18191IO|H|l2|l3| 14 1 IS 1 IG |l7| 18 1 19 

i AV Y i J. 17x7 


1010009 PIPA CALIBRATION 
1009522 INTERROGATOR 
1010032 AC DIFFERENTIAL 
AMPLIFIER <VS OUTPUT 
1.4LLP4RT MUMBERS FOR 
REFEREREAJCE OaJLY. 

I008G2G WIRE HARNESS A 
100862/ WIRE LIST AA 


45A4PI 

2 SYRO TM4 SET fPCV Al 
F3 

Z 6YR0 TM-SET _D5_ — AS - 

S&. 

SSl 
^gT 


(TM+,TM- RESET) p4h A7 


X.Y tZ GVR04I20Y, 
12 VDC RET 

Y GYRO TM4SET 

Y GYRO TM-SET 


428 VDC 


R2 

M 

F4 

D3 

cd 

TT 

G4 


0 VK 
■H2 VDC 

X.YiZ GYRO 4120 V DC 
Y 4 2 GYRO 432 V 
Z PIPA SIGNAL HI 
Z PIPA SI6NAL LO 
-28 VDC 
Z PIPA Gf 5 
Z PIPA SWITCHING PULSE IN 
ZPIRAiNT. PULSE IN 
Z PIPA 432V 

GYRO 32 VDC RET 
PIPA S2 VDC RET 


ZPIPATR&) 
PIPA 120V RET 
Z PIPA TC-) 

2 PIPA TC4) 
PIPA 4120 V 
Z PIPA V PULSE 
Z*PIPA V PULSE 

Y GYRO TR(i) 

Y GYRO T(-> 

Y GYRO T(4) 

Z GYRO TR(±) 
Z GYRO T(-) 

Z GYRO T(+) 

DC INPUT TO X GYRO CURRENT SWITCH 
X GYRO DUMMY OUT 

X GYRO TORQUE (-) 


X GYRO TORQUE 4 
X GYRO TM-SET 

X GYRO TM4SET 
STRUCTURAL GRD 


. /-A60— 

^AW—• 

}-A9- 


kaii- 


H*9- 


A2 


HG 


K3 


H®— 

A13- 

A20— - 

A2I- 

I-A22- 

A23- 

I-A24- 

J-A25- 

J-A2G- 

J-A27- 


RS 


R4 




m. 


P3 


Rl 


P2 


PI 


M3 


NG 


LG 


G5 


XI 






-4134- 

-4135- 


45A4RI 

100G7I2-3 


Z] 


I-A30- 

-A3I —- 

hA32- 

1-A33- 

J-A34- 


|GG>A35- 


-A3G- 

-A37- 

-Ase- 

-A39- 

-A40- 


| MG hA4l - 


-A42- 


t A43- 
A44- 


-A4G- 


V-A43- 


J-A50- 


3-A5 2 


rn 

45A4EI 


(i 

TT 

I 

I 

4 - 


-v- 


4 - 


I 




n 


2 

I 

L. 


ijn 
3? 3 

Iv.r 


Ss<iss 

< < 


i 

1 


# 


| 2 |3|4|S|t| 7 1619 |k>|ii|k|oN « Wnll>|l» |a| 
45A4JI3 

TERNARY CURRENT SWITCH 
COMPUTER OUTPUT ASSEMBLY 
X GYRO 
I0O75IG-0M 


X 
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_- »• 




IB 


■A77- / 





















































NOMCNCLATURC OR 
0C9CRtf>TI0N 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


WIRING DIAGRAM 
TRAY % 
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OV DC (PWR GND) (IMU)- [HI 

IG CDUtX RSVR LOAD- F2 - 

OG CDU I 6 X RSVR LOAD- C7 - 

MG CDU IX RSVR LOAD-_£4_- 

OG CDU IX RSVR LOAD-_£ 6 _- 

IG CDU MOT DR AMP DAC SIG-_B2_- 

IG CDU IX ERROR SIG-_C2_- 

IG CDU 1/2 X ERROR SIG-_DI_- 

IG 16 X ERROR SIG-_CI_- 

IG CDU MOT DR AMP TACH SIG-_AI_ — 

FINE ALIGN RELAY CONT-TT- 

IG CDU MOT DR AMP SLEW SIG-_A2_- 

IG CDU 1/2 X RSVR LOW-_FI_ — 

MG CDU 1/2 X RSVR LOW-_F3_ — 

OG CDU 1/2 X RSVR LOW- F5 — 

IG CDU MOT DR AMP INPUT RET- Bl_ — 

IG CDU MOT DR AMP FAIL INO-|_M£_- 

IG CDU MOT DR AMP OUTPUT-|_RI_ — 

IG CDU MOT DR AMP OUTPUT —■»_£!_ — 
OV DC (SIG GND) (IMU)- R2 

MG CDU MOT DR AMP DAC SIG- B4 — 

M 6 CDU IX ERROR SIG-_C4_ — 

MG CDU I/2X ERROR SIG- 03 — 

MG CDU I 6 X ERROR SIG- 03 — 

MG CDU MOT DR AMP TACH SIG- A3 — 

MG CDU MOT DR AMP INPUT RET- B3 

MG MOT DR AMP FAIL IND - M3 — 

MG CDU MOT DR AMP OUTPUT- R 3 — 

MG CDU MOT DR AMP OUTPUT- P3_ — 

OG CDU MOT DR AMP DAC SIG- B 6 _j — 

OG CDU IX ERROR SIG- C 6 — 

06 CDU 1/2X ERROR SIG-_D5_— 

OG CDU IGX ERROR SIG- C5 — 

OG CDU MOT DR AMP TACH SIG-_A5_ —■ 

OG CDU MOT DR AMP SLEW SIG- A 6 — 

OG CDU MOT DR AMP INPUT RET- P5 — 

OG CDU MOT DR AMP FAIL IND-_N 3 _ — 

OG CDU MOT DR AMP OUTPUT — _Nj_— 
OG CDU MOT DR AMP OUTPUT— N2 — 
OG CDU MDA +28 V DC — T2 f — 
IG CDU ERROR RETURNS — JD2_- 
MG CDU ERROR SIG RETURNS — _0f_- 

OG CDU ERROR SIG RETURNS- Dfe - 

MG CDU MOT DR AMP SLEW SIG— A4 — 
IG CDU MDA +28 V DC— SI - 

MG CDU MDA + 28 V DC-_TJ_ “ 

800/V 28 V SRZ. /90° (OPTICS) HI — _£§_ k- 

800oj 28 V W° /90° (OPTICS) LQ — N 6 

COMP 800 CPS SYNC RET-TT - 

COMP BOO'vIN PHASE SYNC- M4 “ 

COMP 800 u^OUT OF PHASE SYNC-_L4_ “ 

OV DC (OPTICS)- R 6 - 

OV DC (OPTICS) — _RS_ - 
800 1 /* 28V |«7o ZO°(OPTICS)HI —_PL- 
800 ^ 28V l°7o ^(OPTICS) LO — JN5_ - 

+ 28V DC (OPTICS)-_S5_- 

+ 28VDC (OPTICS)- S 6 - 

CDU COS AMG I 6 X- G4 - 

IMU COS AMG I 6 X- H3 - 

IMU COS AIG I 6 X- HI - 

SIN AOG IX- A9 - 

IMU SIN AOG I 6 X 08 - 

CDU COS AIG I 6 X G2 - 

IMU SIN AOG IX- A 8 - 

+ 28V DC IMU— S2 - 

ENTRY RELAY CONT-_MJ_ " 

800<yp 28V 1% /OI(IMU) HI-_S4_- 

CDU SIN AOG IX— B9 - 

COS AMG I 6 X- 63 ■ 

COS AIG I 6 X— 61 - 

SIN AOG I 6 X- D9 - 

ZER0IN6 RSVR 800 'Xj — _R4_ 

COS AOG I 6 X-_FT_ 

CDU COS AOG I 6 X-_F 8 _ 

ZERO ENCODER RELAY CONT— L2_ 

CDU SIN AOG I 6 X-_F9_ 

IMU GIMBAL RSVR SOO'X/— JP± 

600'Y'28V l°7o Z01(IMU) LO- S3 

COMPUTER COM-_67_ 

ZERO ENCODER COMPUTER INDIC — J3_ 

IMU COS AOG I 6 X-_D7_ 

IMU COS AOG IX—■ B 8 

COS AOG IX-_C 8 _ 

CDU COS AOG IX-_C9_ 


1007510 

! CDU RESOLVER LOADS 

! MODULE ASSY 

j , | , | | mibiTh M 1 MB 


STRUCTURE GND * 


N0 UNTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
* PRESCRIBED BY MIL-D-70327 

2 _INDICATES NO. 24 GA NICKEL WIRE PER 1010639-2 

3 *_INDICATES NOt 24 GA STRANDED COPPER WIRE PEP 

' MIL-W -16878 / IB-24 - 19 STND WIRE - WHITE 


mm [j7i 


"JIEMBlli 

19 ^ |2I 


45A6J9 

CDU ZEROING TRANSFORMER 
RELAYS AND ENTRY RELAYS 
1007564 


FBH 


1009566 


6 


5 


3 


p TP2 (SIGNAL GND) 


1007560 

MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
45A6J4 

16|7 1 8 191tofTT] __ _Il7|l8|l9|20|2l| 



TP2 (SIGNAL GND) 
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OV OC (PWR GNO) (IMU)- 
IG CDUIX RSVR LOAD- 
OG CDU I6X RSVR LOAD- 
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SXT TRUNNION MOA INPUT LO 
SXT TRUNNION MDA INPUT HI 
SCT SHAFT IX ERROR HI 


TRACKER X DRIVE T.R HI 
TRACKER Y DRIVE T.R HI 
TRACKER PREAMP T.R HI 
SXT SHAFT MDA INPUT HI 
SXT TRUNNION TACH FDBK HI 
SXT TRUNNION TACH FDBK LO 
SCT SHAFT IX ERROR UO 
TRACKER X DRIVE T.R LO 
TRACKER Y DRIVE T.R LO 
TRACKER PREAMP T.R LO 

SXT SHAFT TACH FDBK HI 
SCT SHAFT TACH FDBK HI 
SCT SHAFT TACH FDBK LO 
SXT TRUNNION MOA OUTPUT 02 
SXT TRUNNION MOA OUTPUT COMM 

SXT SHAFT MOA INPUT LO 
SXT SHAFT TACH FDBK LO 


SXT SHAFT MOA OUTPUT 02 
SXT SHAFT MOA OUTPUT COMM 


SCT SHAFT MDA OUTPUT 02 
• SCT SHAFT MDA OUTPUT COMM 
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TRUNNION ENCODER + 3©- 

TRUNNION DAC + 3© COMMAND- 

SHAFT ENCODER + 3© - - 

SHAFT DAC + 3© COMMAND - 

SXT SHAFT MDA INPUT LO- 

SXT SHAFT MOA INPUT HI- 


TRUNNION ENCOOER A© COMMON- 
TRUNNION DAC A© COMMANO LO - 

SHAFT ENCOOER A© COMMON- 
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SHAFT DAC A© COMMAND- 
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SCT TRUNNION IX P2- 
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SXT TRUNNION IX Sl- 
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SXT TRUNNION IX 


SXT TRUNNION MOA OVDC- 
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28 V IX 800 CPS HI OPTICS - 
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i. interpret drawing in accordance with standards prescribed 

BY MIL -D -70327 

z. unless otherwise noted resistor values are in ohms 

3 UNLESS OTHERWISE NOTED CAPACITOR VALUES ARE IN MICROFARADS 

4 THE VALUE OF R3, C6,C7, CIO TO BE DETERMINED BY ELECTRICAL TEST SEE TABLES 
5 '. CONNECT L 2 ,C 5 ,C 6 TO 3200 CPS LO ATONE POINT ONLY AS SHOWN 

6. CONNECT 3200 CPS LO TO OVDC AT ONE POINT ONLY AS SHOWN 
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’ [CDU ZEROING ANO LOCK? 
ING RELAYS MODULE ASSY 

kw S' ? 

* BB 


•6 ENCODER MODULE ASSEMBLY 
1 1007054 


| | MG ENCODER MODULE ASSEMBLY 
t I 1007054 

} { 45A5JS 


OG ENCODER MODULE ASSEMBLY 
| 1007054 

45A5J2 


SIN AMG 16X— I 
IMU SIN AMG I6X—1 
ZERO ENCODER RELAY CONT— I 
800^ 28V 5% 290°HI — J 
COMPUTER COM — I 
LOCK CDU COMPUTER INDICATION — j 
LOCK CDU RELAY CONT— I 
SIN AIG I6X— - 
800^ 28V 5* 290°CDU LOCK—1 
28V—~ 
IMU SIN AIG I6X— " 
CDU SIN AMG ISX— " 
CDU SIN AIG IGX— " 
IG 01 — " 
IG + A9— ’ 
16 -A0— 
16 DAC MOA SIGNAL LO—| 
25.6 KC Ml — 
IG CDU ENC COM- 
OVOC (IMU>— 

. 29.6 KC LO— 
IG 02 —" 
MG0l-<' 
MG +AO— 
MG -A0— 
MG DAC MDA SI6NAL LO— 
MG CDU ENC COM — 
MG 02 — 
OG 01 — 
OG +A6— 
06 -A0— 
06 DAC MOA SIGNAL LO— 
OG CDU ENC COM — 
i OG 02— 

OG -AO COMP- 
OG +A0 COMP— 
MG -AO COMP— 
MG +A© COMP— 
IG -AO COMP- 
16 +A8 COMP — 
GYRO CASE RELAY CONT — 
+28V0C GATE PROM COMP CKT BKR OUPT - 
3200 EXT REF LO — 
3200 EXT REF Ml — 
DATA PULSE TO TERNARY SWITCHES — 
GYRO RESET PULSE- 
* GROUND fBYRO ANO GIMBAL ERROR COM)- 
PIPA INTERROGATE PULSE — 
PI PA SWITCHING PULSE— 
-SET Z GYRO CAGE — 
♦ SET Z GYRO CAGE- 
Z GYRO ERROR SIGNAL— 
-SET Y GYRO CAGE— 
+SET Y GYRO CAGE— 
Y GYRO ERROR SIGNAL— 
-SET X GYRO CAGE— 
+ SET X GYRO CAGE — 
X GYRO ERROR SIGNAL — 
•+AVZ OUPT — 
—AVz OUPT— 
* ’ Nz INPUT — 
♦AVy OUPT— 
-AVy OUPT— 
Pz INPUT— 
Ny INPUT— 
Py INPUT — 
-AVx OUPT— 
+AVx OUPT— 
COMPUTER RET- 
120VDC, 12VDC RET- 
+I20VDC- 
* fix INPUT— 
Px INPUT- 
06 OUTPUT TO SERVO AMP- 
MG OUTPUT TO SERVO AMP- 
OAC INHIBIT SIG— 
IG OUTPUT TO SERVO AMP- 
600~ 28V \% l(f IMU LO- 
800 ~ 28V I* 20° IMU Ml- 
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CDU RESOLVER LOADS 
MODULE ASSY 
1007062 
45A6J5 

IfeTTlel 


MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 


MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J3 


MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J2 
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16 GDU IX RSVR LOAD 
OG COD’ I6X RSVR LOAD 
MG COU IX RSVR LOAD — . 
OG COU IX RSVR LOAD — 
IG COU MOT DR AMP DAC SW¬ 
IG CDU IX ERROR SW¬ 
IG CDU lyfeX ERROR SW¬ 
IG loX ERROR SW— ’ 
IG CDU MOT DR AMP TACH SlG— 

FINE ALIGN RELAY CONT— 
IG CDU MOT DR AMP SLEW SlG— 


IG CDU MOT DR AMP INPUT RET¬ 
IG CDU MOT DR AMP FAIL IND— 

. IG CDU MOT DR AMP OUTPUT 
IG CDU MOT DR AMP OUTPUT 

OV DC (SlG GND)(lMU)—TR2 
MG CDU MOT DR AMP DAC SlG—fB4 
MG CDU IX ERROR SlG—I 
MG CDU l/2X ERROR SlG—" 

MG CDU I6X ERROR SlG— 

MG CDU MOT DR AMP TACH SlG — 

MG CDU MOT DR AMP INPUT RET 

MG MOT DR AMP FAIL IND-H 
MG CDU MOT DR AMP OUTPUT—J 
MG CDU MOT DR AMP OUTPUT 
OG. CDU MOT DR AMP DAC SlG — 

OG CDU IX ERROR SlG— 

OG CDU 1/2X ERROR SlG— 

OG CDU I6X ERROR SlG— 

OG CDU MOT DR AMP TACH SlG— 

OG CDU MOT DR AMP SLEW SlG— 

OG CDU MOT DR AMP INPUT RET — 

OG CDU MOT DR AMP FAIL IND —_ 

OG CDU MOT DR AMP OUTPUT— Nl 
OG CDU MOT DR AMP OUTPUT— N2 
* OV DC (PWR GND) (IMU) — 

IG CDU ERROR RETURNS J 
MG CDU ERROR SlG RETURNS 
OG CDU ERROR SW RETURNS—I 
MG CPU MOT DR AMP SLEW SlG—T 
I6CDUMOA+28VOC 
M6 CDU MDA 4- 28 VDC —[ 
80028V S9b /90° (OPTrS) Hi—4 
-<DA+«-8 VOC—I 


OGCDUMI 

800 * 28V 59b/90°(OPTICS) LO — j 

COMP 000 CPS SYNC RET 
COMP 800* IN PHASE SYNC- 
COMP 800* OUT OF PHASE SYNC — 
OV DC (OPTICS) — 
OV DC (OPTICS) — 
800* 28V l«7o /0°_ (OPTICS) HI — 
800 * 28V 19b 7y (OPTICS) LO — 
+28V DC ' ' 

+28V DC 


(OPTICS) — J55^ ■ 
(OPTICS) — S6_ ■ 


CDU COS AMG I6X —[ 
IMU 
IMU 

SIN AOG IX—I 
IMU SIN AOG I6X — 
CDU COS AIG I6X —I 
IMU SIN AOG IX 
+28V DC IMU 
ENTRY RELAY CONT- 
000* 28V l<7o /Ql(IMU) HI 
CDU SIN AOG IX 
COS AMG I6X —I 
COS AIG 16X —[ 
SIN AOG I6X 
ZEROING RSVR 800* 

COS AOG I6X —T 
CDU COS AOG I6X—{ 
ZERO ENCODER RELAY CONT 
CDU SIN AOG I6X 
IMU GIMBAL RVSR 800*—[ 
800*28V !9b ZQl(lMU) LO—{ 
COMPUTER COM—{ 
RO ENCOOER COMF TER INDIC 
IMU COS AOG I6X 
IMU COS AOG IX —[ 
COS AOG IX —[ 
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— IG COU FAIL 

34~—IMU ELECTRON ICS GRP 
27~— MG CDU I6XRESOLVER ERROR 
— MG CDU FAIL 

— OG CDU I6X RESOLVER ERROR 
— OPTICS 800CPS \% 

— OG CDU FAIL 


\— IG CDU MDA INPUT LOW 
— MG CDU MDA INPUT LOW 
OG CDU MDA INPUT LOW 


J—OPTICS POWEROVDC 


OPTICS800CPS 5%/zSD. 
OPTICS 800CPS DRIVE 
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AMPLIFIER, l%-800CPS 
MODULE ASSY 
1007047 
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AAC FILTER MULTIVIBRATOR 
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MATRIX RES Rl 
MATRIX RES R2 
MATRIX RES R3 
MATRIX RES R* 
.MATRIX RES R5 
MATRIX RES R6 
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IG CDU IX RSVR LOAD— F2 - 
OG CDU I6X RSVR LOAD— F5 - 
MG CDU IX RSVR LOAD— F4 - 
OG COU IX RSVR LOAD —T6~- 
IG CDU MOT DR AMP DAC SlG— B2 - 
IG CDU IX ERROR SlG— C2 ■ 
IG CDU I/2X ERROR SlG— PI ■ 
IG I6X ERROR SlG— Cl ■ 
IG GDU MOT DR AMP TACH SlG— Al 

FINE ALIGN RELAY CONT— TT 
16 CDU MOT DR AMP SLEW SlG— _A2_ 


IG CDU MOT DR AMP INPUT RET— 
IG CDU MOT DR AMP FAIL IND— 

. IG CDU MOT DR AMP OUTPUT — 
IG CDU MOT DR AMP OUTPUT — 
OV DC (SlG GND)(lMU) — 
MG COU MOT DR AMP DAC SlG— 
MG CDU IX ERROR SlG— 
MG CDU l/2X ERROR SlG — 
MG CDU I6X ERROR SlG— 
MG CDU MOT DR AMP TACH SlG— 
MG CDU MDT DR AMP INPUT RET — 
MG MOT DR AMP FAIL IND-"- 
MG CDU MOT DR AMP OUTPUT — 
MG CDU MOT DR AMP OUTPUT — 
OG CDU MOT DR AMP DAC SlG—! 
OG COU IX ERROR SlG— 
OG CDU 1/2X ERROR SlG— 
OG CDU I6X ERROR SlG— 
06 CDU MOT DR AMP TACH r G— 
OG CDU MOT DR AMP SLEW SlG— 
OG CDU MOT DR AMP INPUT RET — 
OG CDU MOT OR AMP FAIL IND — 
OG CDU MOT DR AMP OUTPUT — 
OG CDU MOT DR AMP OUTPUT — 
OV DC (PWR GNO) (IMU) — 
IG CDU ERROR RETURNS — 
MG CDU ERROR SlG RETURNS — 
OG CDU ERROR SlG RETURNS— 
MG CDU MOT DR AMP SLEW SlG— 
I6CDUMOA+28VOC— 
M6C0U MDA +28VDC— 
800 ^ 26V 5^/90° (OPTICS) HI- 
OGCDUMDA 428VOC- 

eoo ai 28 V 5q b/9 Q° (optics) lo — 

COMP 800CPS SYNC RET - 
COMP 800 *v IN PHASE SYNC- 
COMP 600 ru OUT OF PHASE SYNC- 
OV DC (OPTICS) - 
OV DC (OPTICS)- 
800 Al 28V l«*b /O® (OPTICS) HI - 
800 A; 28V l<?o 7? (OPTICS) LO - 
+28V DC (OPTICS)- 
4-28V DC (OPTICS)- 
CDU COS AMG I6X — 
IMU COS AMG I6X — 
IMU. COS AIG I6X — 
SIN AOG IX- 
IMU SIN AOG I6X — 
CDU COS AIG I6X — 
IMU SIN AOG IX- 
+28V DC IMU — 
. ENTRY RELAY CONT- 

000aj 28V l<7o /QZ(IMU) HI - 
CDU SIN AOG IX- 
COS AMG I6X - 
COS AIG 16X - 
SIN AOG I6X- 
ZEROING RSVR 800 ai- 
COS AOG I6X- 
CDU COS AOG I6X- 
ZERO ENCODER RELAY CONT- 
CDU SIN AOG I6X- 
IMU GIMBAL RVSR 800a*- 
000 A* 28V l^b /0° (IMU) LO- 
COMPUTER COM- 
ZERO ENCODER COMPUTER INDIC - 
IMU COS AOG I6X- 
IMU COS AOG IX - 
COS AOG IX - 
CDU COS AOG IX - 


STRUCTURE GRD 1 ? 


CDU RESOLVER LOADS 
MODULE ASSY 
1007062 
45A6J5 

_rer^isi i6i7i8i_ 


"~i r 


MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J4 

H2I3KISIH7I8WPIUI_ |l7>8|E>gCBI|_ 


~l I-- 
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AND SELECTOR CIRCUIT ASSY 
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1 1 12l3l4[5l6|7|6|9ll0|nl 



~rT~| -[~2oi— IGCOUIGX resolver error 


1261— IG CDU FAIL 


Q4J—IMU ELECTRON ICS 6R0 


~R3~|- |27l — MG CDU I6X RESOLVER ERROR 


rR£J-1251“ MG CDU FAIL 


5_— OG CDU I6X RESOLVER ERROR 
~~ — OPTICS 800CPS \% 


3J— OG CDU FAIL 


|_ — IG CDU MOA INPUT LOW 
8 — MG CDU MDA INPUT LOW 
6 — OG CDU MDA INPUT LOW 


I —OPTICS POWER OV DC 

jt 

lo" — OPTICS 800CPS •>%L2£L 
~2~ — OPTICS 800CPS DRIVE 
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1007047 
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1007048 
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MATRIX RES Rl 
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MATRIX RES R3 
MATRIX RES R4 
MATRIX RES R5 
MATRIX RES R6 
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CDU RESOLVER LOADS 
MODULE ASSY 
1007062 
45A6J5 
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MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J4 


MOTOR DRIVE AMPLIFIER 
AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J3 
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AND SELECTOR CIRCUIT ASSY 
1007060 
45A6J2 
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IG CDU IX RSVR LOAD— F2 ■ 
OG CDU I6X RSVR LOAD— F5 ■ 
MG CDU IX RSVR LOAD— F4 ■ 
OG CDU IX RSVR LOAD — TF~ • 
IG CDU MOT DR AMP DAC SIG— B2 • 
IG CDU IX ERROR SIG— C2_- 
IG CDU 1/2X ERROR SIG—~DI ■ 
IG I6X ERROR SIG— Cl ■ 
16 CDU MOT DR AMP TACH SIG— AI ■ 

FINE ALIGN RELAY CONT—TT • 
IG CDU MOT DR AMP SLEW SIG— A2 ■ 


IG CDU MOT DR AMP INPUT RET¬ 
IG CDU MOT DR AMP FAIL IND¬ 
IG CDU MOT DR AMP OUTPUT- 
IG COU MOT DR AMP OUTPUT- 
OV DC (SIG GND)(lMU)~ 
MG CDU MOT DR AMP DAC SIG¬ 
NS CDU IX ERROR SlG- 
MG CDU l/2X ERROR SIG- 
MG CDU I6X ERROR SlG- 
MG CDU MOT DR AMP TACH SIG- 
MG CDU MOT DR AMP INPUT RET- 
MG MOT DR AMP FAIL IND“ 
MG CDU MOT DR AMP OUTPUT- 
MG CDU MOT DR AMP OUTPUT- 
OG CDU MOT DR AMP DAC SIG~ 
OG CDU IX ERROR SIG- 
OG CDU 1/2X ERROR SIG- 
OG CDU I6X ERROR SIG- 
OG CDU MOT DR AMP TACH SIG- 
OG CDU MOT DR AMP SLEW SIG- 
OG CDU MOT DR AMP INPUT RET¬ 
OG CDU MOT DR AMP FAIL IND¬ 
OG CDU MOT DR AMP OUTPUT- 
OG CDU MOT DR AMP OUTPUT- 
OV DC (PWR GND) (»MU) - 
IG CDU ERROR RETURNS- 
MG CDU ERROR SIG RETURNS- 
OG CDU ERROR SIG RETURNS- 
MG CDU MOT DR AMP SLEW SlG- 


800 ~ 28V 59b /90° (OPTICS) HI—~Pfe~- 

800 OJ 28V 59 b/90° (OPTICS) LO — ^ ■ 

COMP 800CPS SYNC RET — TT - 
COMP 800*v* IN PHASE SYNC— M4 ■ 
COMP 800ruOUT OF PHASE SYNC— L4 ■ 
OV DC (OPTICS)— R6 ■ 
OV DC (OPTICS)— R5 ■ 
800'V 28V l<7o (OPTICS) HI — P5 • 
800 28 V I To TO 5 (OPTICS) LO— N5 - 

+28V DC (OPTICS) — S5 - 
4-28V DC (OPTICS)— S6 ■ 
CDU COS AMG I6X — G4 ■ 
IMU COS AMG I6X— F3 
IMU COS AIG I6X — FI 
SIN AOG IX— K2 
IMU SIN AOG I6X— H5_ 
CDU COS AIG I6X— ~G2 
IMU SIN AOG IX— H2 
+28V DC IMU— S2 
ENTRY RELAY CONT— Ml 
800'V 28V |<7 0 Z02.(IMU) HI — S4 
CDU SIN AOG IX— K3 
COS AMG I6X — _G3_ 
COS AIG I6X— Gl 
SIN AOG I6X — K5 
ZEROING RSVR 800ru— R4 
COS AOG I6X — G6 
CDU COS AOG I6X— H6 
ZERO ENCODER RELAY CONT — _L2_ 
CDU S'N AOG I6X— K6 
IMU GIMBAL RVSR 800ru— P4 
800ru28V 19b ZQl(lMU) LO— S3 
COMPUTER COM— Kl 
ZERO ENCODER COMPUTER INDIC— HI 
IMU COS AOG I6X— G5 
IMU COS AOG IX — H3 
COS AOG IX — _H4_ 
CDU COS AOG IX — K4 


STRUCTURE GRD- 
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■ MG CDU I6X ERROR SIGNAL 


■ OG CDU I6X ERROR SIGNAL 




- IG CDU ERROR RETURNS 

* MG CDU ERROR SIG RETURNS 

• OG CDU ERROR SIG RETURNS 


800 ^ DRIVE SIG (OPTICS) 
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OG CDU ATTtT STEERING ERROR HI — _AL” 
OG CDU ATTIT STEERING ERROR LO— Bl — 
PITCH-YAW RSVR (S3)— _D2_ - 
YAW ERROR BODY OFFSET AXIS LQ— 03 - 
PITCH - YAW RSVR (S4>— _C2_ — 
PITCH ERROR BODY £ BODY OFFSET AXIS LO— _CJ_ - 
OG CCU I6X ERROR SIGNAL HI — _A2_ - 
OG CDU I6X ERROR SIGNAL LO— B2 - 
ROLL ERROR BODY AXIS HI — A4 — 
ROLL ERROR BODY AX6 LO— B4 - 
YAW ERROR BODY AXIS HI— C4 - 
YAW ERROR BODY AXIS LO— 0 4 - 
PITCH ERROR BODY £ BODY OFFSET AXIS HI— Dl - 
ROLL ERROR BODY OFFSET AXIS HI— A3 - 
ROLL ERROR BODY OFFSET AXIS LO— J33 - 
YAW ERROR BODY OFFSET AXIS HI— C3 - 
IMU TD RELAY (NO)— F8 
IMU TO RELAY (C) — D8 
3200CPS-20VCT— P2 - 
HEATER CURRENT AMPL OUTPUT— F3 - 
HEATER CURRENT LO— N6_ - 

<WDC (zflf: 

800CPS 28V 5*Tb /9(fHI—I r4~- 
IMU BLOWER HI— P4 - 
CURRENT SENSOR OUTPUT— _F6 _ - 
TRUNNON CDU ENCODER 01— _A6_- 
TRUNTflON CCU READOUT AMPL +A9H I— _G_L - 
TRUNNION CDU READOUT AMPL -A0HI— J<6_ - 
TRUNNION CDU READOUT AMPL t A9L0— _H6_ - 
25.6KC OPTICS LO— N3 - 
28VDC OPTICS — T6 - 
TRUNNION CDU ENCODER ELEC GND— _R6_ - 
25.6KC OPTICS HI— P3 - 
TRUNNION ENCODER 02— _A6_ - 
SXT POWER I NO— _A9_ - 
SXT POWER lNO— B9 - 
SHAFT ENCODER Ql — G9 - 
SHAFT CDU READOUT AMPL + A© HI— _G4_ - 
SHAFT COU READOUT AMPL - A© HI— _K4_ - 
SHAFT CDU READOUT AMPL tAGLQ— H4 - 
SHAFT CDU ENCODER ELEC GND— S6. - 
SHAFT CDU ENCODER ELEC 02 — _F9_- 
TRUNNION COU ENCODER COMMON _A7_ " 
CONTROL HEATER LO— _NI_ - 
SHAFT CDU ENCODER COMMON _D9_ - 
EMER HEATER HI— _M£ - 
+28V DC TRAY*I— Rl - 
TEMP CONTROL AMPL OUTRJf- M6_ - 
IMU TEMP SENSOR COMMON— M2_ - 
, 4 OVDC (STAND BY) TEMP CONT— Ml ■ 

MAIN PANEL TEMP FAIL LT RELAT NC— J* 3_ ■ 

EMER HEATER LO— ~N 4 ~ 
CONDITION LAMP TEST— Pfe 
IRI€» TEMP CONTROL SENSOR HI— B 6 

IR16. TEMP CONTROL SENSOR -RET— ~BT 
CONTROL HEATER HI— PI 
— Tg 

28 VOC STANDBY— Tl 
MAIN PANEL TEMP FAIL U RELAT HQ— _L2_ 
MAIN PANEL TEMP AIL U RELAY C — L3 
IR16 TEMP IND SENSOR HI— _C 6 _ 
IRIS TEMP GAIN SW— C 8 
IRI 6 *TEMP IND SENSOR RET— _C5_ 
+ 120V DC— _L£ 
+ 32V DC RET— ^5_ 
+ 32V DC— T 5 


♦ 120V DC RET— 
EMER C CONTROL HEATER CURRENT ID— 
-h 28 '/DC TEMP FAIL LT — 
BACKUP AMPL OUTPUT— 
EMER HEATER CURRENT LO— 
IMU TEMP FAIL LIGHT- 
ALARM SIG AMPL INPUT LO— 
ALARM AMPL PIN 14 — 
ALARM AMPL PIN 15 - 
IRIS IND AMPL OUTPUT- 
ALARM SIG ID- 
PULSE TORQUE POWER SUPPLY MONITOR - 
ACCEL IND AMPL OUTPUT- 
ACCEL TEMP +■ 5°F DEV- 
ACCEL TEMP (NO SENSOR RET- 
* ACCEL TEMP 0°F DEV- 
1RI6TEMP Cf F DEV- 
ACCEL TEMP AMPL INPUT- 
TRISTEMP-5°F gain— 
IRIS 'EMP AMPL INPUT— 
20V -3200 CPS SQ WAVE LO— 
20V -3200 CPS SQ WAVE Hl- 
STRUCTURE GND - 




5A7E3 4SA7EI3) 


5A7E4 45A7EC 
5A7ES 45A7ET 


J BUFFER i 
RESISTORS J 
'ASSY 10070921 


~4 -A© HI TEST POINT SHAFT ENCODER 

3 — ♦ A© HI TEST POINT SHAFT ENCODER 

12 — GRD SHAFT ENCODER 

6 -A©HI TEST POINT TRUNN ENCODER 

5 — +A9HI TEST POINT TRUNN ENCODER 
36 — YAW ERROR BODY OFFSET AXIS LO 
15 — ROLL ERROR BODY AXIS LO 
21 — PITCH ERROR BODY £ BODY OFFSET AXIS LO 
8 — YAW ERROR BODY AXIS LO 

l4~ — ROLL ERROR BODY AXIS HI 

~~7~ — YAW ERROR BODY AXIS HI 

"20~ — PITCH ERROR BODY $ BODY OFFSET AXIS HI 
27 — ROLL ERROR BODY OFFSET AXIS HI 

~35~ —YAW ERROR BODY OFFSET AXIS HI 


I — +I20V DC RET i 

~~ 2 ~ _ f |20V DC PIPA SUPPLY MONITOR 
To - — +32V DC MONITOR 

16 — TEMP CONTROL BRID 6 E EXCIT TEST POINT 
9 — + 32V DC RET 

~3I~ — TEMP CONT AMPL OUTPUT 
26 — ACCEL TEMP IND BRIDGE HI 

32 — IRIG TEMP IND BRIDGE LO 
25 — ACCEL TEMP IND BRIDGE LO 

33 — IRIG TEMP IND BRID 6 E HI 

28 — ROLL ERROR BOOY OFFSET AXIS LO 
13 — GRD TRUNNION ENCODER 
17 — IMU TEMP CONTROLLER GRD 

23 — HEATER CURRENT AMPL OUTPUT 

24 — CURRENT SENSOR OUTPUT 

| | — ACCEL IND AMPL OUTPUT r 
1 19 1 — FUG IND AMPL OUTPUT ‘ 


>.45A7EI8^->45WEI9 H 


45A7E20 4SA7E2I 


NOTES: 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 
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- IMU TEMP CONTROLLER I0l005e 
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IMU TEMP INDICATER ALARM £ BACK-UP CONTROLLER 1010059 
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I ENCODER ELECTRONICS 

, MODULE ASSY 

I TRUNNION 

1007054 

! 45A7J4 
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ENCODER ELECTRONICS 
MODULE ASSY 
I SHAFT 

I 1007054 

! 45A7J3 
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C REVISED PEW TORR t 

D REVISED PER^TDRR oil 07 m-aV*’ \ 


OG CDU ATTIT STEERING ERROR HI — 
OG CDU ATTIT STEERING ERROR LO — 
PITCH-YAW RSVR (S3)— 
YAW ERROR BODY OFFSET AXIS LO — 
PITCH -YAW RSVR (S4>- 
PITCH ERROR BODY i BODY OFFSET AXIS LO- 
OG CDU I6X ERROR SIGNAL HI - 
OG CDU I6X ERROR SIGNAL LO- 
ROLL ERROR BODY AXIS HI — 
ROLL ERROR BODY AXIS LO- 
YAW ERROR BODY AXIS Hl- 
YAW ERROR BODY AXIS LO- 
PITCH ERROR BOCY £ BODY OFFSET AXIS HI - 
ROLL ERROR BODY OFFSET AXIS Hl- 
ROLL ERROR BODY OFFSET AXIS LO- 
YAW ERROR BODY OFFSET AXIS Hl- 
IMU TD RELAY (NO) — 
I MU TD RELAY (C) - 
3200CPS-20VCT— 
HEATER CURRENT AMPL OUTPJT- 
HEATER CURRENT LO- 


800CPS 28V /9CPHI— R4 - 
IMU BLOWER HI— P4 - 
CURRENT SENSOR OUTPUT— _F6_- 
TRUNNON CDU ENCOOER PI— A6 - 
TRUNNION CDU READOUT AMPL +A9HI— _G6 - 
TRUNNION CDU READOUT AMPL -A0HI— K6 - 
TRUNNION CDU READOUT AMPL t A0LO— _H6 - 
25.6 KC OPTICS LO— N3 - 
4 28VDC OPTICS — T6 - 
TRUNNION CDU ENCODER ELEC GND— _R6_ - 
25.6KC OPTICS HI— P3 - 
TRUNNION ENCODER 02— _A® “ 
SXT POWER I NO— _A9_ “ 
SXT POWER INQ— B9 - 
SHAFT ENCODER $1 —_C9_- 
SHAFT CDU READOUT AMPL 4 A© HI— G4 - 
SHAFT CDU READOUT AMPL “ A© HI— _K4_ - 
SHAFT CDU READOUT AMPL LA© LO— H4 - 
SHAFT CDU ENCOOER ELEC GND— _S6_ - 
SHAFT CDU ENCODER ELEC 02 — _F9.- 
TRUNNION CDU ENCODER COMMON _A7_ - 
CONTROL HEATER LO— _N_L " 
SHAFT CDU ENCOOER COMMON _D9_ - 
EMER HEATER HI— M4 ■ 
•♦•28V DC TRAY”I— Rl ■ 
TEMP CONTROL AMPL OUTR*- M6 ■ 
IMU TEMP SENSOR COMMON— M2 - 
OVDC (STAND BY) TEMP CONT—| MI - 
MAIN PANEL TEMP FM. LT RELAY NC- -| M3_ ■ 

EMER HEATER LO— ~N4~ 
CONDIT ION LAMP TEST— _P6_ 

I RIG. TEMP CONTROL SENSOR HI— B6 

IRIS. TEMP CONTROL SENSOR .RET— ~B5~ 
CONTROL HEATER HI— PI 
- T 2 

28 VDC STAND BHf—_Tj_ 
MAIN PANEL TEMP FAIL LT RELAY NQ-_L2 
MAIN PANEL TEMP AIL U RELAY C — _L_3 
< IRI6TEMP IND SENSOR HI— C6 
IRIS TEMP GAIN SW— C6 
IRK*TEMP IND SENSOR RET— _C5_ 
4 120V DC— L5 
4 32V DC RET— S5 
4 32V DC— T 5 


IA7E3 4SA7EI3I 


>A7E4 45A7EI 
iA7ES 45A7ET 


RESISTORS ! 
ASSY 10070921 

~^A7E7 49A7F?M 

"T&A7F® 45A7EiST 


~4 -A© HI TEST POINT SHAFT ENCODER 

~3~ — +A0HI TEST POINT SHAFT ENCODER 
12 — GRD SHAFT ENCODER 

6-A©HI TEST POINT TRUNN ENCOOER 

5 — +A9HI TEST POINT TRUNN ENCODER 
36 — YAW ERROR BODY OFFSET AXIS LO 
15 — ROLL ERROR BODY AXIS LO 
£1 — PITCH ERROR BODY £ BODY OFFSET AXIS LO 
8 — yaw ERROR BODY AXIS LO 

~T4~ — ROLL ERROR BODY AXIS HI 

~ — YAW ERROR BODY AXIS HI 

~20" — PITCH ERROR BODY $ BODY OFFSET AXIS HI 
27 — ROLL ERROR BODY OFFSET AXIS HI 

_ 35~ —YAW ERROR BODY OFFSET AXIS HI 


■ 4120V DC RET 

- 4120V DC PIPA SUPPLY MONITOR 

- 432V DC MONITOR 

- TEMP CONTROL BRID6E EXCIT TEST POINT 

- 4 32V DC RET 

- TEMP CONT AMPL OUTPUT 

- ACCEL TEMP IND BRIDGE HI 

- IRIG TEMP IND BRIDGE LO 

- ACCEL TEMP IND BRIDGE LO 

- IRIG TEMP IND BRID6E HI 

- ROLL ERROR BODY OFFSET AXIS LO 

- GRD TRUNNION ENCODER 

- IMU TEMP CONTROLLER 6RD 

- HEATER CURRENT AMPL OUTPUT 

- CURRENT SENSOR OUTPUT 

- ACCEL IND AMPL OUTPUT 

- IRIG IND AMPL OUTPUT # 


>4 5 A7E18/-K45A7E19 h 




45A7E20 45A7E2I 


4 120V DC RET— 
EMER $ CONTROL HEATER CURRENT L0— 
4 28N0C TEMP FAIL LT — 
BACK UP AMPL OUTPUT— 
EMER HEATER CURRENT LO— 
IMU TEMP FAIL LIGHT— 
ALARM SIG AMPL INPUT LO— 
ALARM AMPL PIN 14 - 
ALARM AMPL PIN 15 - 
IRIG. IND AMPL OUTPUT- 
ALARM SIG LO- 
PULSE TORQUE POWER SUPPLY MONITOR- 
ACCEL IND AMPL OUTPUT- 
ACCEL TEMP 4 5°F DEV- 
ACCEL TEMP IND SENSOR RET- 
' ACCEL TEMP 0 F DEV- 
IRI6.TEMP 0 F DEV- 
ACCEL TEMP AMPL INPUT- 
IRl6iTEMP-5° F GAIN— 
IRI6TEMP AMPL INPUT- 
20V -3200 CPS SQ WAVE L0- 
20V -3200 CPS SQ. WAVE Hl- 
STRUCTURE GND - 


MOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. -- AOCATES NQ24 GAGE WIRE PER 010639-2 

3. -NDICATES N0.20GAGE WIRE PER 1010639-4 
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SCHEMATIC REF: 


ENCOOER ELECTRONICS 1010034 

FIXED RESOLUTION TRANSFORMATION £ ENTRY MOOE 1010057 
IMU TEMP CONTROLLER 1010058 

PULSE TORQUING POWER SUPPLY (PIRA ( PULSE TORQUED GYRO) 1010052 
IMU TEMP INDICATER ALARM £ BACK-UP CONTROLLER 1010059 


UNLESS OTHERWISE SPECIFIED 

- dimensions are m INCHES 
TOLERANCES ON " - - 

' FRACTIONS DECI MA LS ANGLES DRAWN £ 


MANNED SPACECRAFT CENTER 

HOUST ON. TEXAS _ 

WIRING DIAGRAM 
TRAY*7 


used on | FI hal finimT - 


MK/dhThP SCAU- -T 


1010097 




















Hmu TEMP CONTROLLER^ . [CDU FX<ED RKOUJT^l • P 

1007056 I I MODE ASSY | | 

I 45A7J6 1007063 I I 

I 1 ri3li4hsTi6l 45A7J5 I 


[17116115114,131121 MllOl9l3l7|615i4T3lir 


|ll2l3l4|5U|7le|9lPlllll2[., 


ENCODER ELECTRONICS 
MODULE ASSY 
TRUNNION 
1007054 
45A7J4 

H2 l 3 | 4|5|6 | 7 | e ! 9 | C |.. i e |.3|.,4|fe|M.^™ 


ENCODER ELECTRONICS 
MODULE ASSY 
I SHAFT 
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OG CDU ATTIT STEERING ERROR HI — 
OG CDU ATTIT STEERING ERROR LO — 
PITCH-YAW RSVR (S3)—_ 
YAW ERROR BODY OFFSET AXIS LO — ’ 
PITCH -YAW RSVR (S4>— 
PTCH ERROR BOCY £ BODY OFFSET AXIS LO— 
OG CDU I6X ERROR SIGNAL HI — 
OG CDU I6X ERROR SIGNAL LO—. 
ROLL ERROR BODY AXIS HI — . 
ROLL ERROR BODY AXIS LO— ‘ 
YAW ERROR BODY AXIS HI — 
YAW ERROR BOOY AXIS LO— 
PITCH ERROR BODY £ BODY OFFSET AXIS HI — 
ROLL ERROR BODY OFFSET AXIS HI— 
ROLL ERROR BOOY OFFSET AXIS LO— 
YAW ERROR BOOY OFFSET AXIS HI— 
IMU TD RELAY (NO) — 

I MU TD RELAY (C) — 
3200CPS-20VCT— 
HEATER CURRENT AMPL OUTPUT- 
HEATER CURRENT LO— 

OVDC 

0OOCPS 28V 5% /9CT H i— 
IMU BLOWER HI— 
CURRENT SENSOR OUTPUT— 
TRUNNON CDU ENCOOER 01— 
TRUNNION CDU READOUT AMPL +A9HI— 
TRUNNION CDU READOUT AMPL-A0HI— 
TRUNNION CDU READOUT AMPL ± A0LO- 
25.6 KC OPTICS LOt- 
+ 28VDC OPTICS — 
TRUNNION CDU ENCODER ELEC GND — 
25.CKC OPTICS HI— 
TRUNNIC l ENCODER 02— 
SXT POWER INO— 
SXT POWER IND— 
SHAFT ENCODER 01 — 
SHAFT CDU READOUT AMPL + A0 HI — 
SHAFT CDU READOUT AMPL -A0HI— 
SHAFT CDU READOUT AMPL t AP LO— 
SHAFT CDU ENCODER ELEC G NO- 
SHAFT CDU ENCODER ELEC 02 - 
TRUNNION CDU ENCODER COMMON 

CONTROL HEATER LO- 
SNAFT COU ENCODER COMMON 

EMER HEATER Hl- 
+28V DC TRAY°I — 
TEMP CONTROL AMPL OUTPUF- 
• IMU TEMP SENSOR COMMON - 
OMOC (STAND BY) TEMP CONT- 
MfclN PANEL TEMP »L LT RELAY NC~ 


EMER HEATER LQ— N4 
CONDITION LAMP TEST— R6 
IRI6 TEMP CONTROL SENSOR HI— B6 


IR16 TEMP CONTROL SENSOR RET- 
CONTROL HEATER HI- 



28 VOC STAND BY- 
MAIN PANEL TEMP RAIL U RELAf NQ- 
MAIN PANEL TEMP FAIL U RELAY C - 
IR16 TEMP IND SENSOR HI— 
]R 16TEMP GAIN SW- 
IRI6TEMP IND SENSOR RET- 
+ 120V DG- 
+ 32VDCRET- 
+ 32V DC- 


+ 28V DC 
12.8 KC SYNC- 
OV Dcf 


+ 120V DC'RET— 
EMER £ CONTROL HEATER CURRENT 10— 
IMU TEMP FAIL LT— 
BACK UP AMPL OUTPUT— 
EMER HEATER CURRENT LO— 
+ 28 VDC FOR TEMP FAIL LT — 
ALARM SIG AMPL INPUT LO— 
ALARM AMPL PIN 14 — 
ALARM AMPL PIN 15 — 
IRI6 IND AMPL OUTPUT- 
ALARM SIG LO— 
PULSE TORQUE POWER SUPPLY MONITOR - 
ACCEL IND AMPL OUTPUT— 
ACCEL TEMP + 5°F DEV- 
ACCEL TEMP IND SENSOR RET- 
ACCELTEMP 0 FDEV- 
1RI6 TEMP 0 F DEV- 
ACCEL TEMP AMPL INPUT- 
IRI6TEMP-5°F GAIN- 
IRIS TEMP AMPL INPUT— 
20V -3200 CPS SQ WAVE LO- 
20V-3200 CPS SQ. WAVE Hl- 
STRUCTURE GND - 


-A© HI TEST POINT SHAFT ENCOOER 
+ A6 HI TEST POINT SHAFT ENCODER 
GRD SHAFT ENCODER 
-A0HI TEST POINT TRUNN ENCODER 
+ A0HI TEST POINT TRUNN ENCODER 
YAW ERROR BODY OFFSET AXIS LO 

- ROLL ERROR BODY AXIS LO 

- PITCH ERROR BODY £ BODY OFFSET AXIS LO 

- YAW ERROR BODY AXIS LO 
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Kj— ROLL ERROR BODY AXIS HI 


- YAW ERROR BODY AXIS HI 


[351—YAW ERROR BODY OFFSET AXIS HI 


! BUFFER i 



RESISTORS ! 

ASSY 10070921 



• +I20V DC RET 


SA7F0 45A7EI0! 


J— +12CV DC PIPA SUPPLY MONITOR 


- +32V DC MONITOR 

- TEMP CONTROL BRID6E EXCIT TEST POINT 

- +32V DC RET 




TEMP CONT AMPL OUTPUT 
ACCEL TEMP INO BRIDGE HI 
IRIG TEMP IND BRIDGE LO 
ACCEL TEMP IND E RIDGE LO 
IRIG TEMP IND BRID6E HI 
ROLL ERROR BOOY OFFSET AXIS LO 
GRD TRUNNION ENCODER 
IMU TEMP CONTROLLER GRD 
HEATER CURRENT AMPL OUTPUT 
CURRENT SENSOR OUTPUT 
ACCEL IND AMPL OUTPUT 
IRIG IND AMPL OUTPUT j. 


45A7E20 45A7E2I 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. -INDICATES NO.24 GAGE WIRE PER 1010639-2 

X _ NOCATES NQ.20 GAGE WIRE PER 1010639-4 
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ENCOOER ELECTRONICS 1010034 

FIXED RESOLUTION TRANSFORMATION £ ENTRY MOOE 1010057 
IMU TEMP CONTROLLER 1010058 

PULSE TORQUING POWER SUPPLY (PlPA £ PULSE TORQUED GYRO) 
IMU TEMP INDICATER ALARM € BACK-UP CONTROLLER 1010059 
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TRAY* 7 


next assy used on 


1010097 

























Hmu temp controller 

MODULE ASSY 
I 1007056 

I 45A7J6 


[CDU FIXED RESOLUTION] 
TRANSFORMATION C ENTRY 
I MODE ASSY I 
I 1007063 1 

* 4RA7.I5 I 




|l2|lllK?|9|8|7|6|5T4r3T2lll 


I ENCODER ELECTRONICS 

| MODULE ASSY^ 

I TRUNNION 

I 1007054 

| 45A7J4 

lll2l3l4|5|6|7|8|9H0|llll2|l3|l4|l5|l6|l7ie|l9|2q2l|2 
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B Res/tseo Rem. tdkh 0*7/e 
C REVISED PEW TORR 0SZ* U 
JD REVISED PERNOR* oftoV 
t~ REVISED PER TDRP 04666 
~T~ REVISE PFI TPRR 05885 


06 CDU ATTIT STEERING ERROR HI- 
06 CDU ATTIT STEERING ERROR LO- 
PITCH-YAW RSVR (S3)- 
YAW ERROR BODY OFFSET AXIS LO- 
PITCH - YAW RSVR (S4)- 
P TCH ERROR BODY c BODY OFFSET AXIS LO- 
OG CDU I6X ERROR SIGNAL HI - 
OG CDU I6X ERROR SIGNAL LO- 
ROLL ERROR BODY AXIS HI - 
ROLL ERROR BODY AXS LO- 
, YAW ERROR BODY AXIS Hl- 

YAW ERROR BODY AXIS LO- 
PITCH ERROR EODYEBOOY OFFSET AXIS Hl- 
ROLL ERROR BODY OFFSET AXIS Hl- 
ROLL ERROR BODY OFFSET AXIS LO- 
YAW ERROR BODY OFFSET AXIS Hl- 
IMU TD RELAY (NO) — 
IMU TO RELAY (C) - 
" 3200CPS- 20VCT— 

HEATER CURRENT AMPL OUTPUT- 
HEATER CURRENT LO- 


800CPS 28V 5°fo /9CPHI— 
‘IMU BLOWER HI- 
CURRENT SENSOR OUTPUT— 
TRUNNON CDU ENCOOER C\— 
TRUNNION CDU READOUT AMPL +A0HI— 
TRUNNION CDU READOUT AMPL -A0HI— 
TRUNNION CDU READOUT AMPL t A©LO— 
25.6 KC OPTICS LOr- 
+ 28VDC OPTICS — 
TRUNNION CDU ENCODER ELEC GNO— 
25.6KC OPTICS HI— 
TRUNNION ENCODER 02— 
SXT POWER IND— 
SXT POWER IND— 
SHAFT ENCODER 01 — 
■SHAFT CDU READOUT AMPL + A© HI— 
f SHAFT CDU REAOOUT AMPL - A© HI— 
SHAFT CDU READOUT AMPL 1A0LO— 
SHAFT CDU ENCOOER ELEC GNO- 
SHAFT CDU ENCODER ELEC 02 — 
TRUNNION COU ENCODER COMMON 

CONTROL HEATER LO— 
SHAFT CBU ENCOOER COMMON 

EMER HEATER HI— 
+28 V DC TRAY* I — 
TEMP CONTROL AMPL OUTFUF- 
IMU TEMP SENSOR COMMON— 
Y * OVDC (STAND BY) TEMP CONP- 
MMN PANEL TEMP FAL LT RELAT NC~ 
IMU TEMP CONTROLLER SIG GND - 
EMER HEATER LO- 
CONDITION LAMP TEST- 
IRIS TEMP CONTROL SENSOR Hl- 

,> -# TEMP CONTROL SENSOR RET- 
CONTROL HEATER H+- 

28 VOC STAND BY- 
. MAIN PANEL TEMP RUL LT RELAY NO- 
MAIN PANEL TEMP BUL LT RELAY C - 
’ IRIS TEMP IND SENSOR HI— 
IRIS TEMP GAIN SW- 
IRIS TEMP IND SENSOR RET- 
+ 120V DC- 
?" , " +32V DC RET- 

+ 32VDC- 


■ ’ . , OV DC|^_ 

+ 120V DC RfeT— 
EMER (, CONTROL HEATER CURRENT LD— 
IMU TEMP F A, L LT— 
BACKUP AMPL .JTPUT— 
EMER HEATER CURRENT LO— 
. + 28 VDC FOR TEMP FAIL LT- 

ALARM SIG AMPL INPUT LO- 
ALARM AMPL PIN 14 - 
MU TEMP CONT. SIGNAL GND — 
. IRIS IND AMPL OUTPUT- 
ALARM SIG UO- 
PULSE TORQUE POWER SUPPLY MONITOR - 
ACCEL IND AMPL OUTPUT- 
ACCELTEMP + 5°F DEV- 
ACCEL TEMP IND SENSOR RET- 
' ACCEL TEMP OF DEV- 
1RIS TEMP 0 F DEV- 
ACCEL TEMP AMPL INPUT- 
IRISTEMP-5 C F GAIN- 
IRIS TEMP AMPL INPUT— 
20V -3200 CPS SO WAVE LO- 
20V - 3200 C PS SO WAVE HI - 
STRUCTURE GND - 


MOTES: , m 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS | 

; PRESCRIBED BY MIL-D-70327 I 

-- FOCATES -NO,24 GAGE VARE PER 010639-2 

3. — LOCATES NO. 20 GAGE WIRE PER 010639-4 
4^-L.irOiCXIES N0 l2D GAGE PER MIL W K878 /18*0- I 

19 STRO 

-INOKJSTE5 M0.24 GAGE PER RHL SM6879/ »-24-» STRD 


5A7E4 45A7EI 
5A7ES 45A7ET 


l 45A7E22CH- 
I 45A7E23*f 
| BUFFER i 
RESISTORS ! 

»HOC)l 4 

MSA7E7 45A7E?M 


2l2lt20|l9|iail7|l6ll5il4|l3|l2| 


>19181716151413121 ll 


M3IM231 45A7J8 • 

IM U TEMP INDICATOR, ALARM | 

e BACK-UP CONTROLLER I 

MODULE ASSY I 

100 7081 ^ 


45A7J7 

I PULSE TORQUING 
| ’ POWER SUPPLY 

I MODULE ASSY 

L 1007052 


SCHEMATIC REF: 



ENCOOER ELECTRONICS 1010034 

FIXED RESOLUTION TRANSFORMATION t ENTRY MODE 1010057 
IMU TEMP CONTROLLER 1010058 

PULSE TORQUING POWER SUPPLY (PIPA t PULSE TORQUED GYRO) 1010052 
IMU TEMP INDICATER ALARM £ BACK-UP CONTROLLER 1010059 


r * ■ ■ ■ r 

y PHOTOGRAPHIC SCALE ONLY g 


“4“!-AO HI TEST POINT SHAFT ENCODER 

3 — + AO HI TEST PONT SHAFT ENCOOER 
12 — GRD SHAFT ENCODER 

6 -A©HI TEST POINT TRUNN ENCOOER 

S — + A0HI TEST POINT TRUNN ENCODER 
36 — YAW ERROR BODY OFFSET AXIS LO 
IS — ROLL ERROR BODY AXIS LO 
21 — PITCH ERROR BODY £ BODY OFFSET AXIS LO 
8 — YAW ERROR BODY AXIS LO 

~I4~ — ROLL ERROR BODY AXIS HI 

~ — YAW ERROR BODY AXIS HI 

~20~ — PITCH ERROR BODY t, BODY OFFSET AXIS HI 
27 — ROLL ERROR BODY OFFSET AXIS HI 

~3S —YAW ERROR BODY OFFSET AXIS HI 


- +I20V DC RET 

- +I20V DC PIPA SUPPLY MONITOR 

- +32V DC MONITOR 

- TEMP CONTROL BRID6E EXCIT TEST POINT 

- +32V DC RET 

- IMU TEMP CONTROLLER SIGNAL GNO 

- TEMP CONT AMPL OUTPUT 

- ACCEL TEMP IND BRIDGE HI 

- IRIG TEMP INO BRIDGE LO 

- ACCEL TEMP IND BRI06E LO 

- IRIG TEMP IND BRID6E HI 

- ROLL ERROR BOOY OFFSET AXIS LO 

- GRD TRUNNION ENCODER 

- IMU TEMP CONTROLLER HEATER GNO 

- HEATER CURRENT AMPL OUTPUT 

- CURRENT SENSOR OUTPUT 

- ACCEL IND AMPL OUTPUT 

- RIG IND AMPL OUTPUT ‘ ,. L • , > 


y. y *. 


! ’^ vV V ; ;. ^ > 

.. i - v 1 . ■' • 


k* •• 


UNLESS OTHENWISC SKOFICO I 

- DIMENSIONS AM m INCHES I 

. TOLEMNCCS ON I 

’ ENACTIONS D CCI MN U ANGUS I, 


NEXT ASSY UNO ON 




MANNED SPACECRAFT CENTER 

_ HOUSTON. TEXAS __ 

WIRING DIAGRAM 
TRAY* 7 

NO. | SUE I NASA PNNWN 6 NO. ** 

E : 1010097 




































"«VI*'0 s 7 < OS437 


IMUTEMP CONTROLLER - ! [CDU FIXED RESOLUTION! 
MODULE ASSY TRANSFORMATION t ENTRY, 


1007056 

45A7J6 


MODE ASSY 
1007063 

!ig!i5!i4!i3| 45A7J5 


fl ^lO[9Tr7k I 5| 4^312 i I i 


ENCODER ELECTRONICS 
MODULE ASSY 
TRUNNION 
1007054 
45A7J4 

QT 314 1 5 1 1 7 ; 8 ' 9 110111 jl2j I3i I4| 151 l6l l7| 6| I9|2C|2 


ENCODER ELECTRONICS 
MODULE ASSY 
SHAFT 
1007054 
45A7J3 

73 r 4 ~ T r 6 T ?~ 8 19 ! '0l l i|l2l3|l4T5il6ii7 l^ilpg .jZi j22j23£ 4£5 


6 Re vised Pe*. tdz g c?*?/e ^ ^ 
gj C DEVISED PEW TDRR s± C. 

£jD REVISED PER<TDRR oft Of 
fo E~ REVISED PER TDPP 04666 3 

^ _F_ REVISED PER TDRR 05865 Wif a 
(3 G REVISED PER TDRR 05869 i/v/iJ™ 


REVISED PER TORR 10361 


OG CDU A TT IT S’EE^ING ERROR HI — A I j— 
OG CCJ ATTiT STEERING LO — i S i j — 

PITCH-YAW RSvR (S3)—Mj2_p- 
YAW ERROR BODY OFFSET AXIS LO — j C 3~j — 
PITC- - YAW PSVP (S4(— ' C2 j — 
TC4 ERROR B3Z V £ BODY OFFSET AXIS L 0— I Q I j— 
OG C2U !6X ERR^R SIGNAL HI — j A2 | — 
OG CDU I6X ERR OF SIGNAL LO— j P2 h 
ROLi. ERR R BODY AXIS H I — ■ A4 L 
ROLL ERROR EODY AXIS L0~ | 64 j — 
YAW ERROR BODY AXiS HI — 4 C 4 F 
YAW ERROR BODY AXIS LO— [ 2 4~j - 
ITCH ERR^ ECDYEBODY OFFSET AXIS HI — .Cl I — 
ROLL ERR^R BODY OFFSET AXIS HI— j A? I - 
R XL ERR°R BOOY OFFSET AXIS LO—t BB j— 
iAW ERROR BODY OFFSET AXIS HI—t Or 
I MU TC RELAY (nC)-TfRI 
IMU TO RELAY i^C ) — "LF~j 
3200CPS - 20 VC T ■ P2 - > 
HEATER CURREN T AMPL OUTPJT-- F 3 } — 
HEATER CURRENT LO-— N 6 t— 



| 4-4-4—-f- 


- A9 HI TEST POINT SHAFT ENCOCER 
+ £&HI TEST POINT SHAFT ENCODER 
GRD SHAFT ENCODER 
A0HI test p C !NT trmNN EN'-OCFR 
+ A0 H I X2 T POINT TRUNN ENCODER 
YAW ERROR BODY OFFSET AXIS LO 
ROLL ERROR BODY AXIS LO 
PITCH ERROR BCDYEBODY OFFSET AXIS LO 
YAW ERROR BODY AXIS LO 


45A7E2 45A7 ®-P^t R ° LL ERR0R B ° DY A *' S H ‘ 


45A7E3 45A7EI3, 


I4EA7E5 45A7F.lt 1 



60CCPS 26V 5To /DO H , —I R4 L 
IMU BLOWER HI—[FA-J- 
CURREHT SENS R CcTrJ,— Ft> - 
TRUNNON CDU ENCOOE- 'I— AC - 
TRUNNION CDU READOUT AMPL +AOHI— G O - 
TRUNN IN CDU READOUT AMPL - A OH I — KG - 
TRUNNION CDU READOUT AMM_ t A^lO— _H6_- 
25.6 KC OPTICS LO— N3 - 
+ 28VDC OPTICS — TO - 
TRUNNION CDU ENCODER ELEC GNO — _RG_- 
25.6KC OPTICS HI— P3 - 
TRUNNION ENCODER G2— A 6 - 
SXT POWER IND— _A0_- 
SXT POWER ND— BO - 
SHAFT ENCODER 01— C9~- 
SHAFT CDU READOUT AM P L + APHI — G4_- 
SHAFT CDU READOUT AMPL ~ AG HI— K4 - 
SHAFT CDU READOUT AMPL tAGLO— H4 - 
SHAFT CDU ENCODER ELEC GND—_S6_- 
SHAFT CDU ENCODER ELEC 62 — F9 - 
TRUNNION CDU ENCODER COMMON A7 - 

CONTROL HEA t ER LO— N i p 
SHAFT CDU ENCODER COMMON D9 - 
EMEA HEATER HI— M4- 
+ 28V DC TRAY I— Rl - 
TEMP CONTROL AMPL OUTRff- M6f- 
IMU TEMP SENSOR COMMON - M<_ ■ 
OVDC (STAND BY) TEMP CONT- M i ■ 
MAIN PANEL TEMP FAIL LT RELAY NC — M3 • 
IMU TEMP uONTKGu_ER SIG GND — F2 
ti. ER HEATER LO— N4 
CONDITION LAMP TEST—_P6_ 

I Rife TEMP CONTROL SENSOR HI— B6 



7j — YAW ERROR BODY AXIS HI 


$A7E4 45A7E§r 


^ 20~1 — PITCH ERROR BODY t, BODY OFFSET AXIS HI 
J 27 — ROLL ERROR BODY OFFSET AXIS HI 


I 35]—YAW ERROR body OFFSET AXIS HI 


t 45A7E220*— 

' 45A7E230t- 

i BlFFEP i 
| RE36T0RS ! 
lAbSY 1007092! _ 

'45A7E7 45A7EH 


' 8 45A7FI0' 


- +I2GV DC PIPA SUPPLY MONITOR 


+ 32V DC MONITOR 

TEMP CONTROL BRID6E EXCIT TEST POINT 
+ 32V DC RET 

IMU TEMP CONTROLLER SIGNAL GND 

TEMP CGNT AMPL CUTPUT 

ACCEL TEMP IND BRIDGE HI 

IRIG TEMP IND BRIDGE LO 

ACCEL TEMP IND ERIDGE LO 

IRIG TEMP IND BRIDGE HI 

ROLL ERROR BODY OFFSET AXIS LO 

GRD TRUNNION ENGODFR 

IMU TEMP CONTROLLER HEATER GND 

- HEATER CURRENT AMPL OUTPUT 

- CURRENT SENSOR OUTPUT 

- ACCEL IND AMPL OUTPUT 

- IRIG IND AMPL OUTPUT 




IRI6.TEMP CONTFOL SENSOR RET- 
CONTROL HEATER HI- 


28 VDC STAND BY—_T I 
MAIN PANEL TEMP FAIL LT RELAY HO-f 1 ? 
MAIN PANEL TEMP (AIL LT RELAY C - L3- 
IRife TEMP IND SENSOR HI— C6 - 
]RI6~EMP GAIN SW— CF - 
IRI6TEMP IND SENSOR RET - C5 - 

+ 120V DC-5 ■ 

+ 32V DC RET - S5 - 
+ 32V DC - JJL- 

..... _ r t 3 ■ 



SYNC — “R 
)V DC-T t - j 
+ 120V DC RET—J-4-3— 
EMER $ CCX4TR0L HEATER CURRENT LO— M5j— 
IMuTEMP FAIL wl—IF 5 - 
BAUK-UF AMPL OUTPUT—_NS_ — 
EMEP HEATER CURRENT LO—JUj — 
+ 28 VDC E'jh TEMP FAIL LT — R5 — 
ALARM GIG AMPL INFJT L°— HP — 
ALARM AMPL PIN 14 — G l_ — 
IMU TEMP r ONT SIGNAL GND— C-D — 
IRIfelND AMPL OUTPUT— F4_ — 
ALARM DIG LO— _HJ_ — 
PULSE TORQUE POV/EF SUPPLY MONITOR— A 5 — 
ACCEL INu AMPL r‘OTPJT—JFr_ — 
ACCEL TEV p + 5"F 2EV—[DC -- 
ACCEL TEMP INL SENSOR RET—pC 5 — 
AC .EL TEMP 0°F DEV—|_D 7 }— 
[Fife TEMP 0 F DE V—I Bj- 
ACCEL *EMP AMPL NPOT— F ~ p- 
IRlfe ~EMP-5 C r GAIN— 

IRI& T EM>- AMR_ INPUT—I C 7 j— 
20V -3200 C-G SO WAVE LC -{ R2]- 
20V -3200 CPS SQ //A/E HI—j NPj— 
2TRU l r uRt SNL—j LG r~ 



1 i\ .i H 


I INTERPRET DRAWING in ACCORDANCE WITH STANDARDS j 
PRESCRIBE'. MX- b-7 327 i 

2. _KSOCATES NQ24 GAGE WIRE PER 1010639-2 

3. _ INDICATES N0.20 GAGE WIRE PER 100639-4 

4. -NDICATES N0.2G GAGE PER MIL W 16878 /IB-20- |_ 

19 STRD 

5. -INDICATES N0.24 GAGE PER MIL W-16878/ IB-24-19 STRD 


32 3T*-» ! > y 45A7J8 

IMU TEMP INDICATOR,ALARM 
e BACK-UP CONTROLLER 
MODULE ASSY 
1007081 


I 45A7J7 

| PULSE TORQUING 

I POWER SUPPLY 

I MODULE ASSY 

L 1007052 


UNLESS OTHERWISE SPECIFIED 
- DIMENSIONS ARE IN INCHES 
_ TOLERANCES ON 

' FRACTIONS DECIMALS ANGLES , 


MANNED SPACECRAFT CENTER 


ENCODER ELFC T RONICS 1010034 

FIXED resolution TRANSFORMATION c ENTRY MODE 1010057 
IMU TEMP CONTROLLER 101(058 

PlXSE TORQU.NG POWER SUPPLY (PIPA t PULSE TORQUED GYRO, 
IMU TEMP INCiCATER ALARM £ BACK-UP CONTROLLER 1010059 


-Ido not scale this drawing 


WIRING DIAGRAM 
TRAY* 7 




1010097 
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1010098 





























































































































































FOR INFORMATION ONLY 
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MANM.O SPACECRAFT CBfltt 


WIRING DIAGRAM 
TRAY 3 


10 0098 















































































































































































INTERPRET DRAWING IN ACCORDANCE WITN STANDARDS 
PRESCRIBED ST MIL-D-70327 

» MATES WITN AISJIG 

REFERENCES! 

SCHEMATIC DIAGRAM IOISIGO 
ATWMftlY DRAWING I007ISG 
WIRE UST *AA* 


SXT At MX RESOLVER COO HI-— 

TRUNNION CDU l*X RESOLVER COS HI- 

TRUNNION CDU IS X RESOLVER CM LO- 

SHAFT CDU IS X RESOLVER COS HI- 

SHAFT CDU IS X RESOLVER COS LO- 

TRUNNION CDU 1/2 X RESOLVER R2- 

SHAFT CDU TACH UO - 

SHAFT CDU TACH HI- - - 

TRUNNION CDU TACH HI 77 —. - - 

SXT At MX RESOLVER COS LO- 

SXT At MX RESOLVER SiN HI — —- 

TRUNNION CDU IS X R*-£LVER SIN HI - 

TRUNNION CDU IS X RESOLVER SIN LO- 

SHAFT CDU IS X RESOLVER SIN HI- 

TRUNNION CDU 1/2 X RESOLVER RS- 

TRUNNION CDU IS X ERROR SIS HI - 

TRUNNION CDU TACH LO ---- 

SXT As IS X RESOLVER COS HI- 

SXT A T MX RESOLVER SIN LD- 


SHAFT CDU IS X RESOLVER SIN LO- 

SHAFT CDU I X SI N OU TPUT._HI -— — “- 

TRUNNION CDU MOTOR DRIVE AMR CONT HI- 

TRUNNION CDU IS X ERROR SIS LO- 

SHAFT CDU IS X ERROR SIG HI- 

SXT As ISX RESOLVER COS LO- - - 

SXT AS IS X RESOLVER SIN HI- 

SXT As IS X RESOLVER SIN LO- 

SHAFT CDU I X COS OUTPUT HI-- 


SHAFT CDU I X COS OUTPUT 


SHAFT CDU IX SIN OUTPUT LO - -—-— 

TRUNNION CDU MOTOR DRIVE AMP CONT LO - 
RES DRIVE AMP TRUNNION SIG RESOLVED HI 
StiAr T CDU i j X Er\.~ CT> 5!3 LO 1 

TRUNNION CDU 1/4 X SINE HI- 

TRUNNION CDU 1/4 X SINE LO - - 

TRUNNION CDU 1/2 X RESOLVER S LOAD- 

TRUNNION CDU 1/2 X RESOLVER G LOAD - 


SHAFT CDU MOTOR DRIVE AMP CONT HI - 


SHAFT CDU MOTOR DRIVE AMP CONT LO- 

RES DRIVE AMP SHAFT SIG RESOLVED HI- 

RES DRIVE AMP INPUT LO-~~ -- 

TRUNNION CDU MOA CONTR (TEST) LO- 

TRUNNION CDU TACH (TEST) LO - .-I - - 

TRUNNION CDU MOTOR DRIVE AMP CHEST) LO- 

SHAFT CDU MDA CONTI? (TEST) LO- - 

SHAFT CDU TACH (TEST) LO ——- —- 

SHAFT CDU MOTOR DRIVE AMP CrEST) LO- 

TRUNNION CDU MDA CONTR JlTESt) HI- 

TRUNNION CDU TACH (TEST) HI —— —-- 

TRUNNION CDU MOTOR DRIVE AMP C^MT) Ml- 

SHAFT CDU MDA CONTR (TEST) HI- 

SHAFT cdu w* cap "e 


SHAFT CDU MOTOR 13K8, 


SHAFT CDU 1/2 X SIN HI- 

SHAFT CDU DAC OUTPUT HI- 

TRUNNION CDU DAC OUTPUT Ml- 

COSECANT GEN FEEDBACK SIG HI- 

COSECANT GEN OUTPUT HI -- 

SHAFT CDU 1/2 X SIN LO- 

SHAFT COU DAC OUTPUT LO- 

TRUNNION COU DAC OUTPUT LO-— 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT 

COSECANT GEN FEEDBACK SIG LO- 

SHAFT CDU -AG ENCODER- 

SHAFT CDU +AG COMPUTER- 

TRUNNION CDU TAG COMPUTER- 

TRUNNION CDU -AG ENCODER-- 

PI (£l) SHAFT CDU IX- 

SHAFT CDU TAG ENCODER- 

SHAFT CDU -AG COMPUTER- 

TRUNNION CDU -AG COMPUTER- 

TRUNNION CDU TAG ENCODER- 

P2 (32) SHAFT CDU IX-r— 

PS (S3) SHAFT CDU IX- 

TRUNNION CDU MOTOR CONTR WINDING- 

SHAFT CDU MOTOR CONTR WINDING- 

BUFFER AMP 0 VOLT DC- 


TRUNNION CDU MOTOR CONTR VOMtXNO 

SHAFT CDU MOTOR CONTR WINDING - 

RES DRIVE AMP 0 VOLT DC - - 

0 OPTICS RELAY CONTROL —- 

STRUCTURE GROUND - - —- 


TSG VOC • 


SHAFT CDU MOTOR INPUT ©VOLT DC- 

TRUNNION CDU MOTOR AMP O VOLT DC INPUT- 

ELECTROSTATIC SHIELD- 

GOO CPS »\ /p*(OPTICS) LG- 


SHAFT COU MOTOR OUTPUT 0 VOU DC- 

TRUNNION CDU MOTOR AMP 0 VOLT DC OUTPUT 

SHIELD —- —— -— —- 

BOO CPS 1% ZD* fclPTtCJ) HI — - — - 
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INTERPRET DRAW IN 6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL -D-70327 

|{t>MATCS WITH AISJID 


SCHEMATIC OIASRAM IOI5IOO 
ASSEMBLY ORAWINS 1007156 


WIRE LIST A A 




SXT At 64 X RESOLVER COS HI- 

TRUNNION CDU 16 X RESOLVER COS HI- - 

TRUNNION CDU 16 X RESOLVER COS LO- 

SHAFT CDU 16 X RESOLVER COS HI- 

SHAFT CDU I 6 X RESOLVER COS LO- 

TRUNNION CDU 1/2 X RESOLVER RE- 

SHAFT CDU TACH LO- 

SHAFT CDU TACH HI- 

TRUNNION CDU TACH HI - -- 

SXT A T 64 X RESOLVER COS LO- 

SXT A T 64 X RESOLVER SIN HI- 

TRUNNION CDU 16 X RESOLVER SIN HI — 

TRUNNION CDU 16 X RESOLVER SIN LO- 

SHAFT CDU 16 X RESOLVER SIN HI- 

TRUNNION CDU l/E X RESOLVER PS- 


TRUNNION CDU 16 X ERROR SIS HI - 

TRUNNION CDU TACH LO - - 

SXT As 16 X RESOLVER COS HI - 

SXT At 64X RESOLVER SIN LO - 


SHAFT CDU 16 X RESOLVER SIN LO- 

SHAFT CDU I X SIN OUTPUT HI —■ — —- 

TRUNNION CDU MOTOR DRIVE AMP CONT HI- 

TRUNNION CDU 16 X ERROR SIS LO- 

SHAFT CDU 16 X ERROR SIS HI- 

SXT As IS X RESOLVER COS LO- 

SXT AS 16 X RESOLVER SIN HI- 

SXT As 16 X RESOLVER SIN LO- 

SHAFT CDU I X COS OUTPUT HI- 

SHAFT CDU I X COS OUTPUT LO--- 

SHAFT CDU IX SIN OUTPUT LO - --- 

TRUNNION CDU MOTOR DRIVE AMP CONT LO- 

RES DRIVE AMP TRUNNION SIS RESOLVED HI- 

5r.Ar7 zzj izy.zrs.zr. z:z lo -- 

TRUNNION CDU 1/4 X SINE HI- 

TRUNNION CDU 1/4 X SINE LO -- 

TRUNNION CDU l/E X RESOLVER S LOAD- 

TRUNNION CDU l/E X RESOLVER S LOAD-- 

SHAFT CDU MOTOR DRIVE AMP CONT HI- 

SHAFT CDU MOTOR DRIVE AMP CONT LO- 

RES DRIVE AMP SHAFT 6M RESOLVED HI- 

RES DRIVE AMP INPUT LO-- 

TT.UNNION CDU MOA CONTR (TEST) LO - 

TRUNNION CDU TACH (JEST) LO - „-r - 

TRUNNION CDU MOTOR ORIVt AMP CntSl) LO- 

SHAFT CDU MOA CONTRJTEST) LO- 

SHAFT CDU TACH (TEST) LO —;-:- 

SHAFT CDU MOTOR DRIVE AMP {TEST) LO - 

TRUNNION CDU MOA CONTRJTESf) HI- 

TRUNNION CDU TACH (TEST) HI —- ——- 

TRUNNION CDU MOTOR ORIVt AMP (TEST) HI — - 

SHAFT OIU MCA CONTR (TEST) HI- 

SHAFT CDU TACH OUT) HI — — — — 
SHAFT CDU MOTOR DRIVE AMP (TW) — - 






PI tel) SHAFT CDU IX 
SHAFT CDU + AS ENCOO 





SHAFT CDU l/E X SIN HI- 

SHAFT CDU DAC OUTPUT HI- 

TRUNNION CDU DAC OUTPUT HI- 

COSECANT SEN FEEDBACK SIS HI- 

COSECANT SEN OUTPUT HI- 

S WT CDU J/E X SIN LO- 

SH>.*T C Z’J DAC OUTPUT LO - 

TRUNNION CDU DAC OUTPUT LO-—- 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT 

COSECANT SEN FEEDBACK SIS LO- 

SHAFT CDU —AS ENCODER- 

SHAFT CDU +AS COMPUTER- 

TRUNNION CDU HAS COMPUTER- 

TRUNNION CDU -AS ENCODER- 


SHAFT CDU + AS ENCODER- 

SHAFT CDU -AS COMPUTER-- 

TRUNNION CDU -A 6 COMPUTER- 

TRUNNION CDU +AS ENCODER- 

PE (36E) SHAFT CDU IX- 

PS (S 3 ) SHAFT COU IX- 

TRUNNION CDU MOTOR CONTR WINDINS - 

SHAFT CDU MOTOR CONTR WINDINS - 

BUFFER AMP 0 VOLT DC- 


TRUNNION CDU MOTOR CONTR WINDINS 

SHAFT CDU MOTOR CONTR WINDINS - 

RES DRIVE AMP 0 VOLT DC - - 

0 OPTICS RELAY CONTROL -- 

STRUCTURE SROUNO-——- 


SHAFT CDU MOTOR INPUT OVOU DC- 

TRUNNION CDU MOTOR AMP 0 VOLT DC INPUT — 

ELECTROSTATIC SHIELD- 

600 CPS l\ ^P*(OPTICS) LO-—- 

SHAFT CDU MOTOR OUTPUT 0 VOLT DC- 

TRUNNION CDU MOTOR AMP 0 VOLT DC OUTPUT 

SHIELD —- —— -— —- 

SCO CPS i% Iff fcPTICJ) HI - - - - 




PHOT06RAPMC SCALE ONLT 
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14 


13 



SXT At 44 X RESOLVER COS Ml- 

TRUNNION CDU 14 X RESOLVER COS Ml- 

TRUNNION CDU W X RESOLVER COS LO— 
SHAFT CDU IS X RESOLVER COS HI 
SHAFT CDU IS X RESOLVER COS LO - 
TRUNNION CDU 1/2 X RESOLVER P2 

SHAFT CDU TACH LO-- 

SHAFT CDU TACH HI 
TRUNNION CDU TACH HI 
SXT At 44 X RESOLVER COS LO 

SXT At S4X RESOLVER SIN HI - 

TRUNNION CDU IS X RESOLVER SIN HI 
TRUNNION CDU IS X RESOLVER SIN LO 

SHAFT CDU IS X RESOLVER SIN HI - 

TRUNNION CDU 1/2 X RESOLVER PS- 

TRUNNION CDU IS X ERROR 
TRUNNION CDU TACH LO 
SXT As IS X RESOLVER COS HI 
SXT A T 44 X RESOLVER SIN LO - 


SHAFT CDU IS X RESOLVER SIN LO 

SHAFT CDU I X SIN OUTPUT HI - 

TRUNNION CDU MOTOR DRIVE AMP CONT 
TRUNNION CDU IS X ERROR SIS LO 
SHAFT CDU IS X ERROR SIS HI 
SXT As ISX RESOLVER COS LO 
SXT AS ISX RESOLVER SIN HI 
SXT As IS X RESOLVER SIN LO 
SHAFT CDU I X COS OUTPUT HI 
SHAFT CDU IX COS OUTPUT LO 
SHAFT CDU I X SIN OUTPUT LO 
TRUNNION CDU MOTOR DRIVE AMP CONT LO 
RES DRIVE AMP TRUNNION SIS RESOLVED 
SttAf 1 CDU IOXLKmoH LO 

TRUNNION CDU 1/4 X SINE HI 
TRUNNION CDU 1/4 X SINE LO 
▼onwMioix cr*u 1/2 V VFR S LOAD 

TRUNNION CDU 1/2 X RESOLVER S LOAD 

SHAFT CDU MOTOR DRIVE AMP CONT 
SHAFT CDU MOTOR DRIVE AMP CONT LO 
RES DRIVE AMP SHAFT SIS RESOLVED Ml 

RES DRIVE AMP INPUT LO-- 

TRUNNION CDU MDA CONTR (TEST) LO . „„ 

TRUNNION CDU TACH (TEST) LO - -— -h ■—] 

TRUNNION CDU MOTOR DRIVE AMP CHEST) LO-1— 

SHAFT CDU MDA CONTR (TEST) LO 1 

SHAFT CDU TACH (TEST) LO- 

SHAFT CDU MOTOR DRIVE AMP CTEST) LO 

TRUNNION CDU MDA CONTR % (TESt) HI- r mi 

TRUNNION CDU TACH (TEST) HI —;-7 -- 

TRUNNION CDU MOTOR DRIVE AMP (TEST) *“ 

SHAFT CDU MDA CONTR (TEST) HI- 

SHAFT CDU TACH (TEST) HI — 

SHAFT CDU MOTOR DRIVE ~ 



SHAFT CDU 1/2 X SIN HI — 

SHAFT CDU DAC OUTPUT HI 
TRUNNION CDU DAC OUTPUT HI 

COSECANT SEN FEEDBACK SIS 
COSECANT SEN OUTPUT HI 

SHAFT CDU 1/2 X SIN LO- 

SHAFT COU DAC OUTPUT LO 
TRUNNION COU DAC OUTPUT LO 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT SIS-1 

COSECANT SEN FEEDBACK SIB LO 

SHAFT CDU -AS ENCODER- 

SHAFT CDU +A6 COMPUTER 

TRUNNION CDU +A0 COMPUTER- 

TRUNNION CDU -AS ENCODER- 

PI ftl) SHAFT CDU IX 
SHAFT COU + AS ENCODER- 

SHAFT CDU -AS COMPUTER- 

TRUNNION CDU -AS COMPUTER- 
TRUNNION CDU + AS ENCODER - 
P2 (S2) SHAFT CDU IX 
PS (S3) SHAFT COU IX- 

TRUNNION CDU MOTOR CONTR WINDINS - 
SHAFT CDU MOTOR CONTR WINDINS - 
BUFFER AMP 0 VOLT DC- 


TRUNNION COU MOTOR CONTR WINDINS ■ 

SHAFT CDU MOTOR CONTR WINDINS - 

RES DRIVE AMP 0 VOLT DC 
0 OPTICS RELAY CONTROL 
STRUCTURE GROUND 

424 VDC - 

SHAFT CDU MOTOR INPUT OVOLT DC 
TRUNNION CDU MOTOR AMP OVOLT DC INPUT 

ELECTROSTATIC SHIELD - 

600 CPS l\ /P*(OPTICS) LO 


SHAFT CDU MOTOR OUTPUT 0 VOLT DC 
TRUNNION CDU MOTOR AMP 0 VOLT DC OUTPUT 

SHIELD —- —— -— 

SO© CPS l\ ifiT (OPTICS) hi 


15 


14 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

[t>MATES WITH AISJIB 



AABO 






































































































































































































































































































INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

[t>MATES WITH AIBJIS 


SXT At B4X RESOLVER COS Ml- 

TRUNNION CDU 16 X RESOLVER COS HI- 

TRUNNION CDU IS X RESOLVER COS LO- 

SHAFT CDU IS X RESOLVER COS HI- 

SHAFT CDU IS X RESOLVER COS LO- 

TRUNNION CDU 1/2 X RESOLVER P2- 

SHAFT CDU TACH LO- 

SHAFT CDU TACH Hi- 

TRUNNION CDU TACH HI —- -- 

SXT Ay SAX RESOLVER COS LO- 

SXT At 64X RESOLVER SIN HI- 

TRUNNION CDU 16 X RESOLVER SIN HI- 

TRUNNION CDU IS X RESOLVER SIN LO- 

SHAFT CDU 16 X RESOLVER SIN HI- 

TRUNNION CDU 1/2 X RESOLVER PS- 

TRUNNION CDU 16 X ERROR SIS HI- 

TRUNNION CDU TACH LO - -- 

SXT As 16 X RESOLVER COS HI- 

SXT At SAX RESOLVER SIN LD- 

SHAFT CDU 16 X RESOLVER SIN LO- 

SHAFT CDU I X SIN OUTPUT HI —— — —- 

TRUNNION CDU MOTOR DRIVE AMP CONT HI- 

TRUNNION CDU 16 X ERROR SIS LO- 

SHAFT CDU 16 X ERROR SIS HI- 

SXT As I 6 X RESOLVER COS LO- 

SXT AS 16 X RESOLVER SIN HI- 

SXT As »6 X RESOLVER SIN LO- 

SHAFT CDU I X COS OUTPUT HI- 

SHAFT CDU IX COS OUTPUT LO- 

SHAFT CDU ! X SIN OUTPUT LO- 

TRUNNION CDU MOTOR DRIVE AMP CONT LO - 

RES DRIVE AMP TRUNNION SIS RESOLVED HI — 

SHAFT CDU 16 X ERROR SIS LO- 

TRUNNION COO l/«* ft AlNfc HI - 

TRUNNION CDU I/A X SINE LO- 

TRUNNION CDU 1/2 X RESOLVER S LOAD- 

TRUNNION CDU 1/2 X RESOLVER S LOAD- 

SHAFT CDU MOTOR ORIVE AMP CONT HI- 

SHAFT CDU MOTOR DRIVE AMP CONT LO- 

RES DRIVE AMP SHAFT SIS RESOLVED HI - 

RES DRIVE AMP INPUT LO-- 

TRUNNION CDU MOA CONTR (TEST) LO- 

TRUNNION CDU TACH (TEST) LO - „- 7 - 

TRUNNION CDU MOTOR DRIVE AMP (TEST) LO 

SHAFT CDU MDA CONTI? (TEST) LO- 

SHAFT CDU TACH (TEST) LO —— —- 

SHAFT CDU MOTOR DRIVE AMP (TEST) LO - 

TRUNNION CDU MOA CONTR % (TESt) HI- 

TRUNNION CDU TACH (TEST) HI — -- 

TRUNNION CDU MOTOR DRIVE AMP (TEST) HI- 

SHAFT CDU MCA CONTR ( r EST) HI- 

SHAFT CDU TACH (TEST) HI —- —-- 

SHAFT CDU MOTOR DRIVE AMP (TEST) HI- 




AMP (TEST) HI-1- 


SHAFT CDU 1/2 X SIN HI- 

SHAFT CDU DAC OUTPUT HI- 

TRUNNION CDU DAC OUTPUT HI- 

COSECANT SEN FEEDBACK SIS Ml- 

COSECANT SEN OUTPUT HI- 

SHAFT CDU 1/2 X SIN LO- 

SHAFT CDU DAC OUTPUT LO- 

TRUNNION CDU DAC OUTPUT LO-— 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT 

COSECANT SEN FEEDBACK SIB LO- 

SHAFT CDU —AB ENCODER- 

SHAFT CDU + AS COMPUTER- 

TRUNNION CDU +A6 COMPUTER- 

TRUNNION CDU -AB ENCODER- 

PI (Si) SHAFT CDU IX- 

SHAFT CDU A AB ENCODER- 

SHAFT CDU -AS COMPUTER-- 

TRUNNION CDU -AS COMPUTER- 

TRUNNION CDU + AS ENCODER- 

P2 (S2) SHAFT CDU IX-— 

PS (S3) SHAFT CDU IX- 

TRUNNION CDU MOTOR CONTR W1NDINS- 

SHAFT CDU MOTOR CONTR WINDINS- 

SUFFER AMP 0 VOLT DC- 


TRUNNION CDU MOTOR CONTR WINDINS 

SHAFT CDU MOTOR CONTR WINDINS - 

RES DRIVE AMP 0 VOLT DC- 

0 OPTICS RELAY CONTROL -- 

STRUCTURE 6R0UND - —- 


SHAFT CDU MOTOR INPUT O VOLT DC- 

TRUNNION CDU MOTOR AMP 0 VOLT DC INPUT- 
ELECTROSTATIC SHIELD- 

eoo cps i\ (optics) lo- 



SHAFT CDU MOTOR OUTPUT 0 VOLT DC- - 

TRUNNION CDU MOTOR AMP 0 VOU DC OUTPUT 

SHIELD —- —— ---- 

BOO CPS »X COPTIC*) HI —- 



RES DRIVE AM PL I0I5I23 45A8J7 


OSECANT GEN 1015124 45 


1010098 
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INTERPRET DRAW INS IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL -D-70327 

[£>MATCS WITN AISJIS 




SXT At 64 X RESOLVER COS HI — -- 

TRUNNION CDU 16 X RESOLVER COS HI- 

TRUNNION CDU 16 X RESOLVER COS LO— 

SHAFT CDU 16 X RESOLVER COS HI- 

SHAFT CDU IS X RESOLVER COS LO- 

TRUNNION CDU 1/2 X RESOLVER P* - 

SHAFT CDU TACH LO - 

SHAFT CDU TACH HI - 

TRUNNION CDU TACH HI 
SXT A T M X RESOLVER COS LO 
SXT A T #4 X RESOLVER SIN HI 
TRUNNION CDU 16 X RESOLVER SIN HI 
TRUNNION CDU IS X RESOLVER SIN LO 

SHAFT CDU 16 X RESOLVER SIN HI - 

TRUNNION CDU 1/2 X RESOLVER PS 

TRUNNION CDU 16 X ERROR SIS HI 

TRUNNION CDU TACH LO - - 

SXT As 16 X RESOLVER COS HI 
SXT Ay 64 X RESOLVER SIN LO — 

SHAFT CDU IS X RESOLVER SIN LO 
SHAFT CDU I X SIN OUTPUT HI — 

TRUNNION CDU MOTOR DRIVE AMP CONT HI 
TRUNNION CDU 16 X ERROR SIS LO 

SHAFT CDU 16 X ERROR SIS HI- 

SXT As 16 X RESOLVER COS LO 
SXT AS 16 X RESOLVER SIN HI 
SXT A* IS X RESOLVER SIN LO 
SHAFT CDU I X COS OUTPUT HI 
SHAFT CDU IX COS OUTPUT LO 

SHAFT CDU I X SI N OU TPUT LO 
TRUNNION CDU MOTOR DRIVE AMP CONT LO ■ 

RES DRIVE AMP lHv,*NIOlV Sid RESOLVED HI 
SHAFT CDU IS X ERROR SIS LO 
TRUNNION CDU 1/4 X SINE HI - 

T»"*JWIAN <“DU 1/4 Y SIMP LO - - 

TRUNNION CDU 1/2 X RESOLVER S LOAD 
TRUNNION CDU 1/2 X RESOLVER S LOAD 

SHAFT CDU MOTOR DRIVE AMP CONT HI 
SHAFT CDU MOTOR DRIVE AMP CONT LO 
RES DRIVE AMP SHAFT SIS RESOLVED HI 

RES DRI V E AMP INPUT LO-- 

TRUNNION CDU MOA CONTR (TEST) LO- 

TRUNNION CDU TACH (TEST) LO -„-7 “ 

TRUNNION CDU MOTOR DRIVE AMP C^ST) LO 
SHAFT CDU MOA CONTI? (TEST) LO 
SHAFT CDU TACH (TEST) LO —— 

SHAFT CDU MOTOR DRIVE AMP (TEST) LO- 

TRUNNION CDU MDA CONTR % (TEST) HI- 

TRUNNION CDU TACH (TEST) HI —— — u - 
TRUNNION CDU MOTOR DRIVE AMP C^ST) HI 

SHAFT CDU MDA CONTR (TEST) HI- 

SHAFT CDU TACH (TEST) HI —r- 

SHAFT CDU MOTOR DRIVE AMP 0^*0 



SHAFT CDU 1/2 X SIN HI - 

SHAFT CDU DAC OUTPUT HI • 

TRUNNION CDU DAC OUTPUT 

COSECANT SEN FEEDBACK 
COSECANT BEN OUTPUT Hi — 

SHAFT CDU 4/2 X SIN LO- 

SHAFT CDU DAC OUTPUT LO ■ 

TRUNNION COU DAC OUTPUT LO- 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT SIS-1 

COSECANT SEN FEEDBACK SIB LO 

SHAFT CDU —AO ENCODER- 

SHAFT CDU + AS COMPUTER 
TRUNNION CDU TAB COMPUTER 
TRUNNION CDU —AS ENCODER 


PI (SI) SHAFT CDU IX 
SHAFT C~ - 


CDU -PAS ENCODER- 
SHAFT CDU -AS COMPUTER - 
TRUNNION CDU -AS COMPUTER- 
TRUNNION CDU + AS ENCODER- 

P2 (32) SHAFT CDU IX- 

PS (S3) SHAFT CDU IX- 

TRUNNION CDU MOTOR CONTR WINDINS - 
SHAFT CDU MOTOR CONTR WINDINS - 
SUFFER AMP 0 VOLT DC- 


TRUNNION CDU MOTOR CONTR WINDINS ■ 
SHAFT CDU MOTOR CONTR WINDINS 

RES DRIVE AMP 0 VOLT DC- 

0 OPTICS RELAY CONTROL- 

STRUCTURE SROUND 


+ 26 VDC • 

SHAFT CDU MOTOR INPUT OVOLT DC- 

TRUNNION CDU MOTOR AMP OVOLT DC INPUT 

ELECTROSTATIC SHIELD- 

600 CPS l\ /P*(OPTICS) LO 


SHAFT CDU MOTOR OUTPUT 0 VOLT DC- 

TRUNNION CDU MOTOR AMP 0 VOLT DC OUTPUT 


SHIELD —- —— -— — 
600 CPS l\ ifT fcPTIC^) I 
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interpret drawing in accordance with standards 

PRESCRIBED BY MIL-D-70327 
£>MATES WITH AISJIS 


SXT At 64 X RESOLVER COS HI- 

TRUNNION CDU 16 X RESOLVER COS HI- 

TRUNNION CDU 16 X RESOLVER COS LO — 

SHAFT CDU 16 X RESOLVER COS HI- 

SHAFT CDU » X RESOLVER COS LO- - 

TRUNNION CD'J 1/2 X RESOLVER P2 - 

SHAFT CDU TACH LO - 

SHAFT CDU TACH HI- 

TRUNNION CDU TACH HI - -- 

SXT At 64 X RESOLVER COS LO- 

SXT A T 64 X RESOLVER SIN HI- 

TRUNNION CDU 16 X RESOLVER SIN HI 
TRUNNION CDU 16 X RESOLVER SIN LO- 

SHAFT CDU 16 X RESOLVER SIN HI - 

TRUNNION CDU 1/2 X RESOLVER PS- 


TRUNNION CDU 16 X ERROR SIS HI - 

TRUNNION CDU TACH LO - - 

SXT As 16 X RESOLVER COS HI - 

SXT At 64 X RESOLVER SIN ID - 


SHAFT CDU 16 X RESOLVER SIN LO- 

SHAFT CDU I X SIN OUTPUT HI —- — ~- 

TRUNNION CDU MOTOR DRIVE AMP CONT HI- 

TRUNNION CDU 16 X ERROR SIS LO - - 

SHAFT CDU 16 X ERROR SIS HI- 

SXT As 16 X RESOLVER COS LO- 

SXT AS 16 X RESOLVER SIN HI- 

SXT As 16 X RESOLVER SIN LO- 

SHAFT CDU I X COS OUTPUT HI- 

SHAFT CDU I X COS OUTPUT LO- 

SHAFT CDU IX SIN OUTPUT LO--- 

TRUNNION CDU MOTOR DRIVE AMP CONT LO - 

P.E e DP' v 'E AM® t©'»nn«ON S'G RESOLVED HI - 

SHAFT CDU 16 X ERROR SIS LO- 

TRUNNION CDU 1/4 X SINE HI- 

TRUNNION CDU 1/4 X SINE LO -- 

TRUNNION CDU 1/2 X RESOLVER S LOAD- 

TRUNNION CDU 1/2 X RESOLVER S LOAD- 


45A8PI 



SHAFT CDU MOTOR DRIVE AMP CONT HI- 

SHAFT CDU MOTOR DRIVE AMP CONT LO- 

RES DRIVE AMP SHAFT SIS RESOLVED HI- 

RES DRIVE AMP INPUT LO--- 

TRUNNION CDU MOA CONTR (TEST) LO- 

TRUNNION CDU TACH (TEST) LO - -r- 

TRUNNION CDU MOTOR DRIVE AMP (TEST) LO - 

SHAFT CDU MDA CONTR (TEST) LO- 

SHAFT CDU TACH (TEST) LO —— —- 

SHAFT CDU MOTOR DRIVE AMP (TEST) LO - 

TRUNNION CDU MDA CONTR .(TEST) HI- 

TRUNNION CDU TACH (TEST) HI —— —- 

TRUNNION CDU MOTOR DRIVE AMP C rEST ) HI - 

SHAFT CDU MDA CONTR (TEST) HI- 

SHAFT CDU TACH (TEST) HI — —-- 

SHAFT CDU MOTOR DRIVE AMP (TEST) HI- 




SHAFT CDU 1/2 X SIN HI--1- Lfll 

SHAFT CDU DAC OUTPUT HI-- 

TRUNNION CDU DAC OUTPUT HI-- 

COSECANT SEN FEEDBACK SIS HI- 

CJSECANT SEN OUTPUT HI -- -- 

SHAFT CDU 1/2 X SIN LO- [El 

SHAFT CDU DAC OUTPUT LO-- 

TRUNNION CDU DAC OUTPUT LO-- 

SHAFT CDU MOTOR DRIVE PRE-AMP COSECANT SIS- 

COSECANT GEN FEEDBACK SIS LO- 

SHAFT CDU —AS ENCODER-HE 

SHAFT CDU + AS COMPUTER-L- 

TRUNNION CDU +AS COMPUTER--f- 

TRUNNION CDU -AS ENCODER-- 

PI (Si) SHAFT CDU IX-— 

SHAFT CDU ♦ AS ENCODER-Qj 

SHAFT CDU -AS COMPUTER-- 

TRUNNION CDU -AS COMPUTER-- 

TRUNNION CDU + AS ENCODER- 

P2 (32) SHAFT CDU IX-- 

PS (S3) SHAFT CDU IX- 

TRUNNION CDU MOTOR CONTR WINDING-E 

SHAFT CDU MOTOR CONTR WINDING- 

BUFFER AMP 0 VOLT DC--— ■ 


TRUNNION CDU MOTOR CONTR WINDING 

SHAFT CDU MOTOR CONTR WINDING - 

RES DRIVE AMP 0 VOLT DC - - 

0 OPTICS RELAY CONTROL- 

STRUCTURE GROUND - - - - 





SHAFT CDU MOTOR INPUT 0 VOLT DC - - 

TRUNNION CDU MOTOR AMP 0 VOLT DC INPUT- 
ELECTROSTATIC SHIELD- 



800 CPS 1% /p*ft>PTICS) LO- 

+2S VDC OPTICS DACS- 

SHAFT CDU MOTOR OUTPUT 0 VOLT DC- - 

TRUNNION CDU MOTOR AMP 0 VOLT DC OUTPUT 
SHIELD —- —- -— —-- 

600 cps i% £0* Coptics) hi- 





RFS DRIVE AM PL 1015123 45A6J7 | [COSECANT GEN 1015124 45ASJ6I MOTOR DRIVE AMPL 101 


1010098 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCP BSD BY MIL-D-70327 

g>MATES WITH AI5JI9 


REFERENCES: 

SCHEMATIC DIAGRAM IOI5I62 
ASSEMBLY DRAWING 1007159 
WIRE LIST *AA # 


c 


B 


A 



i 



SXT TRUNNION TACH Ml- 

SXT SHAFT TACH LO - 

SXT SHAFT TACH HI - 

SXT SHAFT \fZ X RESOLVER ERROR HI- 

LOADING SCT TRUNNION I X RESOLVER- 

SCT TRUNNION TACH LO — 

SCT TRUNNION TACH HI 

SXT TRUNNION TACH LO - 

TRUNNION CDU 16 X ERROR SIG LO - 

SHAFT CDU 16 X ERROR SIG LO- 

SHAFT CDU 16 X ERROR SIG HI- 

SXT SHAFT 1/2 X RESOLVER ERROR LO- 

SCT TRUNNION IX RESOLVER ERROR HI- 

SCT TRUNNION IX RESOLVER ERROR LO — 

SCT SHAFT TACH HI-- 

TRUNNION CDU 16X ERROR SIG HI- 

TRUNNION CDU 16X LOAD -- 

LOADING SHAFT CDU 16 X RESOLVER- 

LOADING SXT SHAFT MZ X RESOLVER- 

LOADING SCT SHAFT \fl X RESOLVER 
SCT SHAFT 1/2 X RESOLVER ERROR LO 

SCT SHAFT TACH LO- 

SXT TRUNNION IX RESOLVER ERROR HI- 
SXT TRUNNION IX RESOLVER ERROR LO 

TRUNNION CDU *4 X SINE HI — 

SHAFT CDU texCOS STATOR LOAD 
SHAFT CDU 1/2 X COS STATOR LOAD 

SCT SHAFT ^2 X RESOLVER ERROR HI-j- 17 


TRUNNION CDU 1/4 X SINE LO 
TRUNNION CDU 1/4 X COS HI 
TRUNNION CDU ^4 X COS LO 

TRUNNION CDU 1/2 X RESOLVER HI 

TRUNNION CDU 1/2 X RESOLVER- 

SCT TRUNNION I X COS LO - - 

SCT TRUNNION I X SINE HI - 
SCT TRUNNION I X SINE LO 

COSECANT AMPL FEEDBACK SIG LO —- 

COSECANT AMPLIFIER OUTPUT HI- 

SCT TRUNNION I X COS HI- 


SHAFT CDU MOTOR DRIVE PREAMP CSC INPUT -I— - 

COSECANT AMPL FEEDBACK SIG HI- 1 - 

SXT TRUNNION MOTOR DRIVE AMPL TEST LO — 

TRUNNION CDU 16 X RESOLVER OUTPUT LJOCrEST) 

SHAFT MOTOR DRIVE AMPL TEST LO —. 

SHAFT CDU 16 X RESOLVER OUTPUT LO (TEST)— 

SCT TRUNNION - IX EPROR LO (TEST)- *- 

SCT SHAFT 1/2X ERROR LO (TEST) r-r - 
SXT TRUNNION MOTOR DRIVE AMPL TEST (HI) — . „ 

TRUNNION CDU 16 X RESOLVER OUTPUT HI (TEST) H— 

SXT SHAFT MOTOR DRIVE AMPL TEST HI- 

SHAFT CDU 16 X RESOLVER OUTPUT HI (TEST)- 

SCT TRUNNION IX ERROR HI (TEST)- 

SCT SHAFT 1/2 X ERROR. HI (TEST) 



SXT TRUNNION 64X RESOLVER COMP 0*0- 

SXT TRUNNION 64 X RESOLVER COMP C.T.- 

SXT SHAFT 16 X RESOLVER COMP C.T.-1 

SXT SHAFT 16 X RESCLVER COMP 0*0- L - 

0* TRUNNION TELESCOPE OFFSET RELAY CONT 
25* TRUNNION TELESCOPE OFFSET RELAY CONT - 

SXT TRUNNION 64X RESOLVER COMP 7T 0 - 

SXT SHAFT 16X RESOLVER COMP tt 0- 

COSECANT RELAY CONTROL 
800 CPS I % VO'(OPTICS) LO 
SXT SHAFT MOTOR CONTROL WINDING 
SCT SHAFT MOTOR CONTROL WINDING 
STRUCTURE GRD 

SHIELDS - 

ELECTROSTATIC SHIELD - 

800 CPS I%l0*(OPTICS) HI 
SXT SHAFT MOTOR CONTROL WINDING — 

SCT SHAFT MOTOR CONTROL WINO'NG - 

BUFFER 0 VDC- 

MDA OUTPUT 0 VDC SXT TRUNNION- 

MDA INPUT O VDC SXT TRUNNION - - 

SXT TRUNNION MOTOR CONTROL WINDIN6- 

SXT TRUNNION MOTOR CONTROL WINDING - 

MDA OUTPUT 0VDC SCT TRUNNION 

MDA OUTPUT O VDC SCT SHAFT - 

MDA OUTPUT 0 VDC SXT SHAFT - — 

+28 VDC-- 

SCT TRUNNION MOTOR CONTROL WINDING 
SCT TRUNNION MOTOR CONTROL WINDING 

MDA INPUT 0 VDC SCT TRUNNION - 

MDA INPUT O VDC SCT SHAFT- 

MDA INPUT O VDC SXT SHAFT- 


I RELAY MODULE 1015137 


A h *40 tO <£ 

« ft to lo © © tst © 

. «■«<<< « < 

I 4 4 < 4 < 4 4 
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-24 CDU A-f I6X ERROR ID 

- I? SXTAc MDA LO 
-TJ CDUAc I6X ERROR ID 

SCT Ax IX EPROPLD 
-II SCTAcl/2X ERROR ID 
-IF SXTAfMDA HI 
-17 C0UA-fl6X ERROR HI 
-U SXTAcMQAHI 
-18 CDUAc I6X ERROR HI 

- 3 SCTA t IX ERROR HI 
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.^-r^PRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-7G227 


► MATES WITH AI5JIS 


REFERENCES: 

SCHEMATIC DIAGRAM 1015162 
ASSEMBLY DRAWING 1007159 
WIRE LIST *AA' 


SXT TRUNNION TACH HI- 

SXT SHAFT TACH LO-P “Hri 

SXT SHAFT TACH Hi-j- 

SXT SHAFT l/2 X RESOLVER ERROR HI- 

LOAD IN6 SCT TRUNNION IX RESOLVER-,- " 

SCT TRUNNION TACH LO--- 

SCT TRUNNION TACH HI-' “Sn _ 

SXT TRUNNION TACH LO- 

TRUNNION CDU 16 X ERROR SIG LO -62- 

SHAFT CDU 16 X ERROR SIG LO-“!_ ® 

SHAFT CDU 16 X ERROR SIG HI-j- 

SXT SHAFT 1/2 X RESOLVER ERROR LO-- 

SCT TRUNNION IX. RESOLVER ERROR HI-- 

SCT TRUNNION IX RESOLVER ERROR LO- — 

SCT SHAFT TACH HI-011” 

TRUNNION CDU I6X ERROR SIG HI- 

TRUNNION CDU 16 X LOAD -- 

LOADING SHAFT CDU 16 X RESOLVER--T- 

LOADING SXT SHAFT \fZ X RESOLVER-—t"- 

LOADING SCT SHAFT 1/2 X RESOLVER -rj— ' 

SCT SHAFT 1/2 X RESOLVER ERROR LO-- 

sct shaft tach lo m m 

SXT TRUNNION IX RESOLVER ERROR HI-Eitir 

SXT TRUNNION I X RESOLVER ERROR LO-U2ZC 



TRUNNION CDU 1/4 X SINE HI -- 

SHAFT CDU fexcOS STATOR LOAD- 

SHAFT CDU 1/2 X COS STATOR LOAD- 

SCT SHAFT \fZ X RESOLVER ERROR HI - 


TRUNNION CDU ^4 X SINE LO- 

TRUNNION CDU ^4 X COS HI- 

TRUNNION CDU ^4 X COS LO- 

TRUNNION CDU 1/2 X RESOLVER HI — 

TRUNNION CDU 1/2 X RESOLVER- 

SCT TRUNNION I X COS LO- 

SCT TRUNNION I X SINE HI- 

SCT TRUNNION I X SINE LO- 

COSECANT AMPL FEEDBACK SIG LO- 

COSECANT AMPLIFIER OUTPUT HI - 

SCT TRUNNION I X COS HI- 


SHAFT CDU MOTOR DRIVE PREAMP CSC INPUT 

COSECANT AMPL FEEDBACK SIG HI - 

SXT TRUNNION MOTOR DRIVE AMPL TEST LO— 
TRUNNION CDU 16 X RESOLVER OUTPUT U0(TEST) 
SXT SHAFT MOTOR DRIVE AMPL TEST LO — 
SHAFT CDU 16 X RESOLVER OUTPUT LO (TEST)— 

SCT TRUNNION- IX ERROR LO (TEST)- 

SCT SHAFT 1/2X ERROR LO (TEST)-—- - 
SXT TRUNNION MOTOR DRIVE AMPL TEST (HI) —■ 
TRUNNION CDU 16 X RESOLVER OUTPUT HI (TEST)- 

. SXT SHAFT MOTOR DRIVE AMPL TEST HI- 

SHAFT CDU 16X RESOLVER OUTPUT HI (TEST)- 

SCT TRUNNION IX ERROR HI (TEST)- 

SCT SHAFT 1/2 X ERROR . HI (TEST)- 




0* TRUNNION TELESCOPE OFFSET RELAY CONT - 
25* TRUNNION TELESCOPE OFFSET RELAY CONT - 


COSECANT RELAY CONTROL — - — 

800 CPS I X 10* (OPT ICS) LO- 

SXT SHAFT MOTOR CONTROL WINDING - 

SCT SHAFT MOTOR CONTROL WINDING - 

STRUCTURE GRD- 

SHIELDS-- 

ELECTROSTATIC SHIELD -- 

800 CPS I%l0* (OPTICS) HI-- 

SXT SHAFT MOTOR CONTROL WIN0IN6 — 
SCT SHAFT MC-O* CONTROL WINDING - 



BUFFER 0 VDC-— - 

MDA OUTPUT 0 VDC SCT SHAFT- 

MDA INPUT O VDC SCT SHAFT - — 

SXT TRUNNION MOTOR CONTROL WINDING - 
SXT TRUNNION MOTOR CONTROL WINDING ■ 

MDA OUTPUT OVDC SCT TRUNNION- 

MOA OUTPUT 0 VDC SXT TRUNNION - 

MDA OUTPUT 0 VDC SXT SHAFT-- 

428 VDC---- 

SCT TRUNNION MOTOR CONTROL WINDING — 
SCT TRUNNION MOTOR CONTROL WINDING — 

MDA INPUT 0 VDC SCT TRUNNION - — 

MDA INPUT O VDC SXT TRUNNION- 

MDA INPUT O VDC SXT SHAFT- 
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INTERPRET DRAWING IN AC > XCE WITH STANDARDS 
PRESCRIBED BY MIL-D-701' 

£>MATES WITH AISJIS 



i 



SKT TRUNNION TACH HI---4- 

SXT SHAFT TACH LO- 1 

SXT SHAFT TACH HI - 

SHAFT COU IGX ERROR SI6 HI- 

SXT SHAFT \/Z X RESOLVER ERROR HI 

L0ADIN6 SCT TRUNNION I X RESOLVER 
SCT TRUNNION TACH LO 
SCT TRUNNION TACH HI- 
SXT TRUNNION TACH LO 
TRUNNION COU 16 X ERROR SIG LO 
SHAFT CDU 16 X ERROR SIG LO 
SHAFT CDU 16 X ERROR SIG HI- 

SXT SHAFT \/2 X RESOLVER ERROR LO- 

SCT TRUNNION I X RESOLVER ERROR HI- 

SCT TRUNNION IX RESOLVER ERROR LO- 

SCT SHAFT TACH HI--- 

TRUNNION CDU I6X ERROR SIG HI- 

TRUNNION ft)U 16 X ERROR SIG HI- 

TRUNNION COU 16 X LOAD -- 

LOADING SHAFT CDU 16 X RESOLVER - 

LOADING SXT SHAFT Ml X RESOLVER - 

LOADING SCT* SHAFT L'2 X RESOLVER 

SCT SHAFT I fl X RESOLVER ERROR LO 
SCT SHAFT TACH LO 
SXT TRUNNION IX RESOLVER ERROR HI - 
SXT J0UNNKJN I X RESOLVER ERROR LO 

TRUNNION COU hH X SINE HI 

SHAFT CDU M2 X COS STATOR LOAD- 

SHAFT CDU 1/2 X CDS STATOR LOAD- 

SCT SHAFT yt X RESOLVER ERROR HI 


TRUNNION CDU V* X SINE 
TRUNNION CDU M X COS 
TRUNNION CDU ^4 X COS 

TRUNNION CDU 1/2 X RESOLVER 
TRUNNION CDU 1/2 X RESOLVER 
SCT TRUNNION I X COS LO 
SCT TRUNNION I X SINE HI 
SCT TRUNNION I X SINE LO- 

COSECANT AMPL FEEDBACK SIG LO 
COSECANT AMPLIFIER OUTPUT HI — 
SCT TRUNNION I X COS HI- 


SHAFT CDU MOTOR DRIVE PREAMP CSC INPUT ■ 

COSECANT AMPL FEEDBACK SIG HI-- 

SXT TRUNNION MOTOR DRIVE AMPL TEST LO- 

TRUNNION CDU 16 X RESOLVER OUTPUT LOCTEST) 

SXT SHAFT MOTOR DNVE AMPL TEST LO — 
SHAFT CDU 16 X RESOLVER OUTPUT LO (TEST) — 

SCT TRUNNION - IX ERROR LO (TEST)- 

SCT SHAFT : \£2X ERROR LO (JEST}-. 

SCT TRUNNION MOTOR DRIVE AMPL TEST (Hi) —-HI 
TRUNNION COU 16 X RESOLVER OUTPUT HI (TEST)-#-— 

..SXT. . SHAFT MOTOR DRIVE AMPL TEST HI- 

SHAFT'CDU 16 X RESOLVER OUTPUT HI (TEST)- 

SCT TRUNNION- IX ERROR __ HI (TEST) 

SCT SHAFT „ 1/2 X ERROR , - “* '-‘ 


0 OPTICS RELAY COMMON — 

O* TRUNNION TELESCOPE OFFSET RELAY CONT 
25* TRUNNION TELESCOPE OFFSET RELAY CONT 


COSECANT RELAY CONTROL 

800 CPS 1% /O*(OPTICS) LO- 

SXT SHAFT MOTOR CONTROL WINDING - 

SCT SHAFT MOTOR CONTROL WINDING- 

STRUCTURE GRD 

SHIELDS-- 

ELECTROSTATIC SHIELD- -- 

800 CPS l%Io* (OPTICS) HI- 

SXT SHAFT MOTOR CONTROL WINOING 
SCT SHAFT MOTOR CONTROL WINDING- 

BUFFER O VDC 

MDA OUTPUT O VDC SCT SHAFT 
MOA INPUT OVOC SCT SHAFT 

SXT TRUNNION MOTOR CONTROL WINDING-4-“ 

SXT TRUNNION MOTOR CONTROL WINDING --4— 

MOA OUTPUT OVDC SCT TRUNNION- 

MDA OUTPUT O VDC SXT TRUNNION- 

MDA OUTPUT 0 VDC SXT SHAFT - -- 

♦28 VDC--—- 

SCT TRUNNION MOTOR CONTROL WINOING - 

SCT TRUNNION MOTOR CONTROL WINDING- 

MDA INPUT 0 VDC SCT TRUNNION 
MDA INPUT O VDC SXT TRUNNION 
MOA INPI R O VDC SXT SHAFT — 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
* PRESCRIBED BY MIL-D-70327 

E>mates with aisjib 


REFERENCES! 

SCHEMATIC DIAGRAM 1015162 
ASSEMBLY DRAWING 1007159 
WIRE LIST *AA' 


1 45A9PI 

: 


SXT TRUNNION TACH Ml- - MaII—- - 

SXT SHAFT TACH LO-L — 4a3- 

SXT SHAFT TACH HI--4- — CT- 

i —|g 

sxt shaft \ft x resolver error hi —-p- 

LQA0LN6 SCT TRUNNION I X RESOLVER-- 

SCT TRUNNION TACH LO--—- 

SCT TRUNNION TACH HI---- 

SXT TRUNNION TACH LO- GD - 

TRUNNION CDU 16 X ERROR SIG LO-jg) 

SHAFT CDU 16 X ERROR SI6 LO--Bb 

SHAFT CDU 16 X ERROR SI6 HI - — - —4-—ft 

SXT SHAFT \fZ X RESOLVER ERROR LO- J —-- 

SCT TRUNNION IX RESOLVER ERROR HI-— 

SCT TRUNNION IX RESOLVER ERROR LO--— ■ 

SCT SHAFT TACH HI--- 

TRUNNION CDU 16X ERROR SI6 HI —--*-0-—- 

TRUNNION CDU 16X LOAD --—E3h 

LOADING SHAFT CDU 16 X RESOLVER--—£ 

LOADING SXT SHAFT \JZ X RESOLVER-f-- 

LOADING SCT SHAFT \J2 X RESOLVER- : - 

SCT SHAFT 1/2 X RESOLVER ERROR LO - -- 

SCT SHAFT TACH LO- - — - —- - 

SXT TRUNNION I X RESOLVER ERROR HI- PTT— - 

SXT TRUNNION I X RESOLVER ERROR LO-— lB2l- 

TRUNNION* CDU WA.X SINE Ml- - A -“h 


SCT SHAFT ^2 X RESOLVER ERROR HI--[- - 




TRUNNION CDU X SINE LO - 

TRUNNION CDU ^4 X COS HI - - 

TRUNNION CDU ^4 X COS LO- 

TRUNNION CDU 1/2 X RESOLVER HI - 

TRUNNION CDU 1/2 X RESOLVER- 

SCT TRUNNION I X COS LO- 

SCT TRUNNION I X SINE HI-.- 

SCT TRUNNION I X SINE LO- 

COSECANT AMPL FEEDBACK SIG LO - 
COSECANT AMPLIFIER OUTPUT HI — 
SCT TRUNNION I X COS HI- 


SHAFT CDU MOTOR DRIVE PREAMP CSC INPUT 

COSECANT AMPL FEEDBACK SIG HI- 

SXT TRUNNION MOTOR DRIVE AMPL TEST LO- 

TRUNNION CDU 16 X RESOLVER OUTPUT LOWEST) 
SXT TRUNNION MOTOR DRIVE AMPL TEST LO — 
SHAFT CDU 16 X RESOLVER OUTPUT LO (TEST) — 

SCT TRUNNION RESOLVER OUTPUT LO (TEST)- 

SCT SHAFT RESOLVER OUTPUT 10 (TEST)- 

SXT TRUNNION MOTOR DRIVE AMPL TEST (HI) — 
TRUNNION CDU 16 X RESOLVER OUTPUT HI (TEST) - 

SXT TRUNNION MOTOR DRIVE AMPL TEST HI- 

SHAFT CDU 16X RESOLVER OUTPUT HI (TEST)- 

SCT TRUNNION RESOLVER OUTPUT HI (TEST)- 

SCT SHAFT RESOLVER OUTPUT HI (TEST)- 




SXT TRUNNION 64X RESOLVER COMP <f #- 

SXT "RUNNION 64 X RESOLVER COMP C,t - 

SXT SHACT 16 X REVOLVER COMP C.T.-— 

SXT SHAFT 16 X RESOLVER COMP 0*6- 

0* TRUNNION TELESCOPE OFFSET RELAY CONT - 
25* TRUNNION TELESCOPE OFFSET RELAX CONT - 

SXT TRUNNION 64 X RESOLVER COMP TT 0 - 

SXT SHAFT I6X RESOIVER COMP TT $ ——- 

COSECANT RELAY CONTROL - 

§00 CPS I % /or (OPTICS) LO- 

SXT SHAFT MOTOR CONTROL WINDING- 

SCT SHAFT MOTOR CONTROL WINDING- 

STRUCTURE GRD- 

SHIELDS--— 

ELECTROSTATIC SHIELD- 

•00 CPS 1% Z.0* (OPTICS) HI- 

SXT SHAFT MOTOR CONTROL WIN0IN6- 

SCT SHAFT MOTOR* CONTROL WINDING- 

BUFFER 0 VDC- 

MOA OUTPUT 0 VDC SXT TRUNNION-*— 

MOA INPUT O VDC SXT TRUNNION- - 

SXT TRUNNION MOTOR CONTROL WINDING- 

SXT TRUNNION MOTOR CONTROL WINDING — 

MOA OUTPUT O VDC SCT TRUNNION- 

MOA OUTPUT O VDC SCT SHAFT -- 

. MOA OUTPUT 0 VDC SXT SHAFT -- 

428 VDC--- 

SCT TRUNNION MOTOR CONTROL WINDING - 

SCT TRUNNION MOTOR CONTROL WINDING-- 

MDA INPUT 0 VDC SCT TRUNNION - - 

MOA INPUT O VDC SCT SHAFT- 

MOA INPUT O VDC SXT SHAFT --— 
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900 CPS 1% Ml 
800 CPS 1% LO 
800 CPS 5% HI 
•00 CPS 57. LO 
+ 2C VDC CONDITIONING CUT 
0 VDC CONDITIONING CKT 


\ 7 A6C 4-20 VDC 

A6C +13 VDC 
A6C 4 3 VDC 
428 vOC . OPTICS fcufcCTftON*CS 
♦ 28 VDC OPTICS POWER SUPPLIES { 


A6C TEMP MONITOR NO I 
- A6C TEMP MONITOR NO. 2 
AGC TEMP MONITOR NC.3 
IMU MG RSVR IX COS HI 
IMU M6 RSVR IX COS LO 
A6C 0 VDC 
MU PRESSURE MONITOR HI 
H4U PRESSURE MONITOR UO 


4 29 VOC OPTICS BUS A 


-- ■ 900 CPS IT LO 

ABC 4 28 VDC BUS B 

4 2ft VOC OPTICS OUS 8* 

$ 

4 2ft VDC IMU STANDBY BUS A" 
ABC *28 VDC BUS A 
* 428 VDC IMU SUNOS*- 

4 2ft VDC IMU SIANOSY BUS B- 

4 28 VDC IMU OPERATE BUS A- 
4-27 VDC (M EDV)« 
OVDC(lMU) 


4 28 VDC IMU ELECTRONICS A 
4 28 VDC IMU ELECTRONICS 8 

4 28 VDC IMU POWER SUPPLIES 


4 2ft VOC IMU OPERATE BUS 


•OO CPS 5* £90* HI 
•00 CPS 5*£90 # LO 
4 28 VDC 


800 CPS IT W 
STRUCTURE 8RD 


OPTICS LOAD 
COMPENSATION 
MODULE ASSY 


45AI0J3 


SIG. CONDITIONING 
POWER REGULATOR 
MODULE ASSY 


L_: 


45AI0J2 


45AI0JI 


4-O45AI0E4 45AIOEIOO- 
-J-O45AI0E3 45AI0E9O- - 
-I-O45AI0E5 45AI0EIIO-- 
J-O45AI0E2 45AI0E8O- - 
-MD45AI0E6 45AI0EI2O- 
-4-O46AI0E7 45AI0EI3O-- 

BUFFER 
RESISTORS 
I MODULE ASSY 
L. 1007093 


I7|fe|5|41312pl 11411311211HI0I9I8] 


45AI0J7 

57o 800 CPS AMPLIFIER 
MODULE ASSY 
* 1007048 
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■ schematic ref* 

6 $ N SUB-SVSTEMS SUPPLY FILTER 1010104 
5 % 800 CPS AMPLIFIER 1010046 
OPTICS LOAD COMPENSATION 
SI6. CONDITIONING POWER SUPPIY 
BUFFER RESISTORS 1010103 


■ CONDITIONING 0 VDC 
- CONDITIONING 420 VOC 


• OPTICS OPERATE *28 VOC 

• IMU OPERATE +28 VDC 

- AGC OPERATE +28 VOC 

- IMU STANDBY +28 VOC 

• AGC +13 VDC 
-AGC +3 VOC 


• AGC TEMP MONITOR NO. I 

- AGC TEMP MONITOR NO. 2 
. AGC TEMP MONITOR NO. 3 
■ IMU MG RSVR IX COS HI 

- IMU MG RSVR IX COS LO 

- AGC OPERATE 0 VDC 

- IMU PRESSURE MONITOR HI 

- IMU PRESSURE MONITOR LO 



■ IMU 900CPS (^LOWERS) LO 

• IMU 900 CYCLE 28V (BLOWERS) 5% i~90 9 

■ IMU OVDC 

- OPTICS OPERATE OVDC 
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800 CPS 1% HI 
800 CPS 17. UO 
800 CPS 5% HI 
800 CPS 57. LO 
♦ 2C VDC CONDITIONING CRT 
0 VDC CONDITIONING CRT 
2.‘ VDC CONDITIONING HI 
115V 400 CPS HI 
' 115 V 400 CPS LO 

t c ' DC CONDITIONING UO 
PRES > *E TRANSDUCER 28 VDC HI 
PRESS « TRANSDUCER 28 VDC 10 


, \ A6C +13 VDC 
AGC + 3 VDC 
428 VDC OPTICS ELECTRONICS 
4 28 VDC OPTICS PO*€R SUPPLIES { 


A6C TEMP MONITOR Na I 
A6C TEMP MONITOR NO. 2 
AGC TEMP MONITOR NO.3 
,MU MG RSVR IX COS HI 
IMU MG RSVR IX COS LO 
AGC 0 VDC 
IMU PRESSURE MONITOR HI 
IMU PRESSURE MONITOR LO 


4 28 VOC OPTICS BUS A 


OPTICS LOAD 
COMPENSATION 
MODULE ASSY 


SIG. CONDITIONING 
POWER REGULATOR 
MODULE ASSY 

45AIOJ2 


4-O45AI0E4 45AI0EI0Q-J— 
-|-O45AI0E3 45AI0E9O-|— 
4-O45AI0E5 4SAI0EIIO-T- 
-4-045AIOE2 45AI0F9O-T - 
-4-O45AI0E6 45AI0EI2O-7- 
-J-O46AI0E7 45AI0EI3O-J— 
-L04SAi3D4 4^0E:CO-+- 
-4-045*0EI5 45AI0EI7O-+I 
I BUFFER 
I RESISTORS 

MODULE ASSY 
L 1007093 J 


- PRESSURE TRANSDUCER 28 VDC HI 

- PRESSURE TRANSDUCER 28 MX LO 

- CONDITIONING OVDC 

- CONDITIONING +20 VDC 

- CONDITIONING 2.5 VOC HI 

- CONDITIONING 23 VDC U> 

- OPTICS OPERATE +28 VDC 

- IMU OPERATE +28 VDC 

- AGC OPERATE +28 VDC 

- IMU STANDBY +28 VDC 

- AGC +13 VDC 

- AGC + 3 VDC 


• AGC TEMP MONITOR NO. I 

• AGC TEMP MONITOR NO. 2 

• AGC TEMP MONITOR NO. 3 
. IMU MG RSVR IX COS HI 

- IMU MG RSVR IX COS LO 

- AGC OPERATE 0 VDC 

- IMU PRESSURE MONITOR HI 

- IMU PRESSURE MONITOR LO 


- 26 — IMU 800 CPS (BLOWERS) LO 

-34 — IMU 800 CYCLE 28V (BLOWERS) 5% £90* 

- ?3 — IMU OVDC 


• OPTICS OPERATE OVDC 


800 CPS \l LO — 
AGC 4 28 VOC BUS B - 

♦ 28 VOC OPTICS BUS B<— 

4 28 VOC IMU STANDBY BUS M 

A6C +28 VDC BUS A — 
♦ 28 VOC IMU STANOBY 

♦ 28 M)C IMU STANDBY BUS 


♦ 2B VOC IMU OPERATE BUS < 


♦ 27 VOC (M E DVM 
0 VOC (IMU) <1 


♦ 28 VDC IMU ELECTRONICS A 

♦ 28 VOC IMU ELECTRONICS B 


♦ 28 VOC IMU POWER SUPPLIES < 


♦ 28 VDC IMU OPERATE BUS B4 


800 CPS 5% £90* HH 
800 CPS 57£»* L0-{ 


800 CPS 1% HI 
STRUCTURE GRO 
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800 CPS 1% HI 
800 CPS 1% UO 
800 CPS 5% HI 
800 CPS 5T. UO 
4-28 VDC CONDITIONING CUT 
C VDC CONDITIONING CKT 
— 28 VDC CONDITIONING CKT 





A6C +13 VDC 
AGC + 3 VDC 
428 VDC OPTICS ELECTRONICS 
♦ 28 VDC OPTICS POWER SUPPLIES | 


1.5 PPS AGC SCALER 
A6C TEMP MONITOR NO. I 
A6C TEMP MONITOR Na2 
AGC TEMP MONITOR NO. 3 


AGC OVOC 
IMU PRESSURE MONITOR HI 
I MU PRESSURE MONITOR LO 

+ 28 VDC OPTICS BUS A-( 


O VDC OPTICS X 


800 CPS IX LO 


+ 28 VDC OPTICS BUS BX 

+ 28 VDC IMU STANDBY BUS A< 
AGC +28 VDC BUS A 
+ 28 VDC IMU S1AN0BY< 

428 VDC IMU STANDBY BUS b{ 


4 28 VDC IMU OPERATE BUS A-< 


♦ 27 VDC (M E DVM 


0 VDC QMUM 


4 28 VDC IMU ELECTRONICS A 
4 28 VDC IMU ELECTRONICS 8 


+ 28 VDC IMU POWER SUPPLIES C 


4 28 VDC IMU OPERATE BUS 


800 CPS 5x t*r 
800 CPS 5%£«0* L0*{ 


800 CPS IX HI 
STRUCTURE GRD 


OPTICS LOAl' 
COMPENSATION 
MODULE ASSY 


45AI0J3 


SIG. CONDITIONING 
POWER SUPPLY 
MODULE ASSY 

45AI0J2 


-I-O45AI0E4 4SAI0EI0O4- 
-J-O45AI0E3 45AI0E9O-|— 
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30AIJI 


+ 2EVDCSTBY 
+ BB VDC IMU : 
+ 2B VDC AGC: 
O VDC AGC : 
+ 2.6 VDt OPTICS! 
0 VDt OPTICS 
GIMBAL LOCK SIGNAL 
ft % N ERROR LIGHT HI 
IMU TEMP CONT FAIL LIGHT HI 

IMU DELAY LIGHT HI . 
Aftt POWER SUPPLY PAIL SIGNAL HI 
0 VDC IMU . 
IMU PRESSURE MONITOR Hi: 
IMU PRESSURE MONITOR LO 
AGC THERMISTER HI 
TRAY 3 THERMISTER H« 
THERMISTER LO 
800 CPS 28 V I PCT HI IMU ! 
800 CPS 26 V I PCT LO IMU . 
IG CDU IX ERROR SIGNAL: 

'ft CDU ERROR Sift RET ! 
MG CDU IX ERROR SIGNAL. 

Mft CDU ERROR SIG RET ; 
Oft CDU IX ERROR SIGNAL 
Oft CDU ERROR SIG RET I 


IG TORQUE MOTOR HI 
IG TORQUE MOTOR RET . 
MG TORQUE MOTOR HI : 
MG TORQUE MOTOR RET. 
Oft TORQUE MOTOR HI 
Oft TORQUE MOTOR RET 
•+B0 VDC CONDITIONING. 

0 VDC CONDITIONING ! 
0G CDU IGX ERROR SIGNAL 
Oft CDU ERROR SIG RET: 


-EG VDC 


+ ZS VDC CONDITIONING LO 
+1.5 VDC CONDITIONING Ml 
ACCEL TEMP (TELEMETRY) 
IRIG TEMP (TELEMETRY) ! 
h'T/e a//e/?£A/r freiMfrA)#i 
BLOWER CURRENT SENSOR (TELEMETRY) 
TEMPERATURE CONTROL SIG LO 


X PIP ERROR MONITOR 
Y PIP ERROR MONITOR: 
2 PIP ERROR MONITOR . 
0 VDC IMU 

IMU IG t Y GYRO ERROR SIGNAL 
IMU MG errorsignal: 
IMU OG ERROR SIGNAL : 
IMU GIMSAL l GYRO ERROR SIGNAL LD 
3200 CPS 2 V FEEDBACK HI 
3200 CPS Z V FEEDBACK LO ' 


■HEO VDC pip: 

IRQ VDC RET PIP : 


SIN AIG IX RET 
SiN A I ft IX . 
COS AIG IX RET 


COS AIG IX . 
SIN AMG IX RET 
SIN AMfr IX . 
COS AMG IX 

cos amg ix err 
SlH AOG IX 

sin ao & ix eer 

COS AOG IX 
cos aog ix err 


•0 


SIG COND ASSYVTORQUE MOTOR 

SOM 1010246 


.OTt2 « K)ln«N = t 


4*1*7 


AIG COND ASSY, 

CDU RESOkVt* 

SCM 1010 EG 1 




M #ln C ' 
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1=8 

- a « »t 2351? 
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x x xxxxx 
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*tO COND ASSY. SCALE A 


»» --a-^a-Ssssss-tggaFg*? ; 


S •* - 2 <»3 

OltyHHHXggFil_s X X K X X X X 




SIG COND ASSY, PI PA 


SIG COND ASSY. GIMSAL RESOLVER 


59 IMU OPERATE 


I GO IMU STANDBY’ 


I Gl I: OPTICS OPERATE 


62 I : AGt OPERATE 


45 GIMBAL LOCK 


4 44 ERF OR 0ETECT 


79 -IMl TEMP FAIL 


63 :imu delay: 


\ 46 Lao-!. POWER FAIL 


55 IMU PRESSURE 


[K .IS CDU IX ERROR | 


40 MG CDU IX ERROR 


20! OB CDU IX ERROR 


[87 I IB TORQUE MOTOR t 


105 :MC. TORQUE MOTO^ 


4127 OG TORQUE MOTOR 


\ 88 .T8A TRAY 3 TEND 


I 50 I LAG C TEMP 


Pol 08 COU 16 X ERROR] 


89 >t» VDC SUPPLY 


MC I 73 I 2M ELD TIE POINT 


I 71 I CO «MON LOW 


I 72 I VDC TELEM 1 


[86 PIPA TEMP 


[ <« I l*i B TEMP 


J 60 I M UtKATCR CUN 


I 52 I !«• »l BLOWER CURE 


I 17 I IB SERVO ERROR 


10 I Mil SERVO ERROR 


I 3f I jDG’ SERVO ERROR 


> 3 pipa eecaexm 


4 IEE IrllU VBC P«PA SUPP 1 


4 10?I 3.1. NC \% SUPPLY 


j 38 | * *'* A 8»B GEN OUT 


' 2| V »»PA SIG GtN OUT 


[57 * P'PR SIG GtN OU' 


i SC \ 1G IS RES SIN 


i 131 I 18 IX RES COO 


I 91 M S IX RES SIN 


4 130 M»» IX RES COS 


4 108 1>Q IX RES SIN 


HO ’ft-., IX RES COS 


******* 


















tm M 10 III) |7HHf 4MI7t I 


SI& COHD ASSY, SCALER 



^ 0 (J x Vi SJ Vs 


OND ASS 1, 1 * 


SlGCOHDASSr. OPTICS 


SIC COHD ASSY, GIM&AL RESOLVER 


_ 30AIPI 

- SI PSA TRAY, 4 TEMP CG6022 

- 34 PSA TRAY, 2 TEMP CGCOZ/ 

- 59 IMU OPERATE ’ CG/S03 

-— 40 IMU STANDBY CG/S/3 

- 41 : OPTICS OPERATE CC/S33 

- 62 ACC OPERATE C 0/523 

- 45 IGlMBAL LOCK CGS003 

- 44 : ERROR DETECT CSSOOS 

- 75 IMU TEMP FAIL CGSOOG 

- 43 :IMU DELAY CCS006 

- 44 1AGC POWER FAIL CGS030 

- 5F IMU PRESSURE CC6QOO 

-33 JO COU IX ERROR CG220& 

- Iv7 MC. CDU IX ERROR CGZ23<* 

- Mb 0& CDU rx ERROR CG22G6 

-87 IO TORQUE MOTOR VOITACE CGZHO 

- 105 MO TORQUE MOTOR VOLTAGE CCZMO 

'■ - 127 "00 TORQUE MOTOR VOLTAGE CG2/70 

- IS PSA TRAY 3 TEMP CCG020 

- 50 1A0C TEMP CG4300 

- 39 7TR CDU ISX RES ERROR CG3I4I 

- 89 -2% VOC SUPPLY CGHO! 

MC 73 3HIK10 TIE POIHT 

- 71 COMMON LOW 

- 72 *2.5 VDC TtLIW BIAS CG/I/O 


04 

PIPA TEMP 

CG23QO 

S9 

IRI4 TEMP 

CG230I 

SB 

US U. HEATER CURRENT 

CG230Z 

52 

IMU BLOWER CURRENT 

CG2303 

17 

1C SERVO ERROR 

CG2H7 

IB 

MO SERVO ERROR 

CG 2/4-7 

35 

04 SERVO ERROR 

CG2/17 

Ad 

W \ 

> X RECORDER SIGNAL 


S4 

LOJ 



► Y RECORDER SIGNAL. 


► 1 RECORDER SIGNAL 


54 

SXT TR MDA OUT 

CG3/02 

40 

SXT SM MDA OUT 

CG3//2 

53 

ISCT'TR MDA OUT 

CGJ/33 

20 

rrn cou moa out 

CG3ZOO 

It 

JH CDU MDA PUT 

CG322Q 

90 

14 IX RES SIR 

CS2//2 

131 

IB IS RES COB 

CG2//3 

91 

JAB IX RES SIM 

CG2M2 

130 

MB IX REB COS 

CG2/43 

IOB 

B 4 IX RES JIM 

CG2/72 

IIO 

BB K RIS CDS 

CG2! 73 
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5ft COHO ASSY,'TORQUE MOTOR 


Sit COMO ASSY, RESOLVER CDU 


O *.±2 - ->*--0 1- =!?-•. \soAU7 I 


+ 28 VDC ST BY 
4 26 VDC IMU 
4 28 VDC ABC . 

O VDC ABC 
4 28 VDC OPTICS. 
0 VDC OPTICS 
GiMBAL COCK SIGNAL 
0 C N ERROR LIGHT HI 
IMU TEMP CONT FAIL LIGHT HI 

IMU DElAV ,i»HT hi : 

AGC POWER SUPPLY PAIL SIGNA* Ml 
0 VDC IMU 

IMU PRESSURE MONITOR HI 
IMU PRESSURE MONITOR LO 
AGC TmERMiSTER HI 
TRAY 3 TMERMISTER M* 
TMERMISTER LO 
TRAr 2 THERMlSTEP HI 
TRAY 4-THERMiSTER HI 1 
IG CDU IX ERROR SIGNAL 
!G CDU ERROR SIG RET 
MG CDU IX ERROR SIGNAL 
MG CDU ERROR SIG RET 
OG CDJ IX ERROR SIGNAL 
OG CDU ERRORSIG ALT 


If, TORQUE MOTOR HI • ’ IOG - 
l« TORQUE MOTOR RET 93 - 
MG TORQUE MOTOR HI : 108 - 

MG TORQUE MOTOR RET: 107 - 
* OG TORQUE MOTOR Ml •* “ 

OG TORQUE MOTOR RET 94 - 
-*•30 VDC CONDITIONING 5 - 
0 VDC CONDITIONING S - 
TRUNNION COU 1GX RSYR OUTPUT Hi (TEST) 105 - 


-2AYDC 35 - 
800 CPS 2.0V I PCT HI OPTICS 45 - 
800 CPS 2BV I PCT LO OPTICS 55 - 
4 2.5 VOC CONDITIONING LO tl - 

42.5 YDt CONDITIONING Ml 7- 
ACCEL TEMP (TELEMETRY) 98- 
IRIG TEMP (TELEMETRY) . 85 - 

ht/? cu/PXfnr(rfteMfr/rr) 37 - 

BLOWER CURRENT SENSOR (TELEMETRY) 73- 

TEMPERATURE CONTROL SIG LO . 84 - 

800 CPS 28V 'PCT HI 'MU 3 f- 
600 CPS 2.8V I PCT LO IMU 8 |- 


X PIP ERROR MONITOR 33 

/ PIP ERROR MONITOR 43 

2 PIP ERROR MONITOR . 44 

0 VDC IMU 32 

IMU IG t Y GYRO ERROR SIGNAL SI 
'.MU MG ERROR SIGNAL! $0 

iMU OG ERROR S.GNAL 50 

IMU GIMBAL t GYRO ERROR SIGNAL LO 51 
3200 CPS 2 V FEEDBACK HI 59 

3200 0 PS 2 V FEEDBACK LO 58 


SCT TRUNNION MOTOR CONTROL WINDING 92 
5XT TRUNNION VC A 3J’=U' Hi (“EsT) ?0 

SXT SHAFT MCA OUTPUT HI (TEST ) 104 

TRUNNION CDU MDA HI (TEST) K>2 

SHA.s' CDU VDA (TEST) HI B8 

0 VDC OPTICS. 103 

SIN AIG IX RET * 

a'N A.G IX 14 

COS AlG IX RET Z 

COS AIG IX 3 

SIN AMG IX RET I 5 
S:N AMG IX 29 

COS AMG IX 28 

COS AMG IX 40 

SIN AOG »X *7 

sin aog x zer «G 

COS AOG IX 34 

cos aog ix zer 3i i 


rf&p/eer aeAtv/w /as accoapaz/cc t*/rw A*/ts-70se7 
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M 10 1815 8 ?M IF 5 4> 1017 8 | 


514 CONO AMK^UMtDE I 


3*4 r«« M«C H€SOLVER COU 


s?RrwwM 6 __ m*m*4FS rvr ’*■ 

• . ■■ •. . . ... 5 ' ■ -.... ■■ ^ ■. JfJ ^. . 


-pas voc stbxl 

TaB VDC IMU . 
+ as VDC AGC . 
O VDC ADC : 

+ as vdc optics: 

0 VDC OPTICS : 
GIMBAL LOCK SIGNAL 
GCN ERROR LIGHT HI . 
IMU TEMP C0WT PAIL LIGHT Ml . 

IMU DELAY LIGHT HI ! 
AGC POWER SUPPLY PAIL SIGNAL Ml 
0 VDC IMU : 
IMU PRESSURE MONITOR Hi: 
IMU PRESSURE MONITOR LO . 
AGC THERMtSTER HI 
TRAY 3 TNERMIGTCR III 
THE RMI STEP LO 
TRAT £ TMERMlSTGR HI 1 
TRAY4THERMISTER HI T 
IG CDU IX ERROR SIGNAL. 

IG CDU ERROR 5IG RET I 
NIG CDU IX ERROR.SIGNAL. 

MG CDU ERROR GIG RET 
OG CDU IX ERROR SIGNAL 
OG CDU ERRORSIG RET ' 


IV TORQUE MOTOR HI ~ IOS - 
IG TORQUE MOTOR RET . DB¬ 
MS torque motor hi : iqg - 

MS TOROUE MOTOR NfT" IOT - 
OG TORQUE MOTOR HI H - 
OG TORQUE MOTOR RET *+ - 
4EO VDC CONDITIONING J - 

0 VDC COHDinOIUMS . G - 

trunnion cou igx ksvr output hi (test) ios - 


. ‘ ^ ^“fiSYDC 55 - 

800 cnitv ITCT HI OPTICS 45 - 
■800 CPS asv I PCT LO OPTICS 59 - 

+ E.rrft WHornwiBs lo: a.* : 

4JL5 Y*C CWEOITIOHINV Ml ! 7 - 

ACCEL TIMp fTELEMtTRr) W - 
1RIG TEMP (telemetry) > 85 - 

nr# ci/jPKSNrfi&eMfr/vdr 97 - 

BLOWER CURRENT SENSOR (TELEMETRY) 79 - 

TEMPER ATUPT CONTROL 919 LO._ S4 - 
800 CPS 20V I PCT HI IMU I 9 - 
BOO CPS ilV I PCT LO IMU : 8 - 


X PIP ERROR MONITOR 33 

Y PIP ERROR MONITOR'. 43 

2 PIP ERBOR MOBITOR . 40 

0 voc imu : 3* 

IMU IG t Y GYRO ERROR SIGNAL Gl 
IMU MG ERROR SIGNAL: 80 
IMU OG ERROR SIGNAL 7 50 

IMU GIMBAL t GYRO ERROR SIGNAL LO. 51 
- 3200 CPS a V FEEDBACK HI 55 

~ 3200 CPS 2 V FEEDBACK LO * 54 


SCT TRUNNION MOTOR CONTROL WINDIHB 42 
SXT TRUNNION MDA OUTPUT Hi (T|ST) . 90 

SXT SHAFT MDA OUTPUT Ml (TEST) 1 104 

Trunnion cou MpA hi (TEST) ; 14 a 

, SHAFT CDU MDA (TEST') HI ; BB 
0 VDC OPTICS 103 
SIM AIG IX RET I 
SIM AIG IX : 14 

COS AIG IX RET ? Z 

COS AIG IX . 5 

SIM AMG IX RST I 9 

BIN AMG IX - 25 

COS AMG IX 28 

COS AMG Of K6T 44 
SIN AOG IX <7 

SIN AOG IX ner >8 
COS AOG IX JO 

too aog >x fzer M 



//vrsx/>*er jk**/a* /#acc<m##c* mwam-i 



314 COMB ASS YT OPTtL* 


$14 COND ASSY. GIMftAL RESOLVER 
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m. H •t|R|7«VI4il?tl 



IP* ,l < « «r^W H(l » ' #• <Mi6=*-*¥«jHh«»t -^*trf** «#*4> ♦»:*• •• tA ^t*--.»>4 *-«!*4-># r <*W JT* 

iiMt'A r fci«cauA»i«Afc^ Jtffg$. IT ; 


& **y/s£o /•««. roeo - JLf/&y 

C i R£VIS£D PER TORW 3U97 



jn pSATRAY, 4T»f 
3* PSA THAT, 2 TEMP 

<o :iwi stahooy _ .. 
it rorncs orfJWTf 


tti root operate 


If TIMBAL LOCK 
H IXRRQfl MTltT 


T* JMUTBWAIL 
ts Mi wurr 


ff jmu mini 

W OtUtfMtt 


1071 Mi CBUOLOUt 


3S&JJ3U ix-siifta., . . 

«7 niMWrJBTMimTHK 


<27 IBB T0R0UE MITMmTAM 
IS 7U TH A T ? T EM P , 


90 310C TOtt 

39 ~7* COU ItXUI ERROR 


-1 B9 I >M V0C4OPPWY 

MC< 73 f SUfiLD mswr 


40 I IT WATER timSULNT 


23 Htl 
44 i© J 
W H<1 
MO LOj 


HHIffffOHWH. SIGH AW 


ETRECOIIKR SI 4VAW 


coheir sighal: 


* 33CTTR MQA Orr . 


40 SET SH MQA OUT 
$2* 1SCTTRM0AQUT 
20 tTR COU MBA OUT 
22 J5M COU MBA fit 


fOlISHMf W 


51^ COHO ASSY, IR1& € PIPA 


^oqnIo^v* 5^«s!q«v»^ \ <M $ 


514 COHO A5SY7 0PTIC4 


* 514 COMO ASSX 6M0AL IK&BLVEl 



*0iCV.: l 3 
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JO AI FI 

« PSA TRAY, 4 TEMP 
JO PSA TRAY, t TEMP 
90 IMU OPERATE 
CD : imu stahmat _ 

<1 : OPTICS OPERATE 

tc rARc ope r a te 

• 49 I&IMftAL LOCK 
■ 40 : ERROR OETCCT 


so MB HUT 

44 lAftt MR RAIL 

R JMU HHH 

U ift CDU ■ ORROR 

107 1 M 4 CBU UL ERROR 

126 mci* R ERROR 

07 14 TOR RUE MOTOR VftlTACE 


CG6022 

CGiOZJ 

C6/SG3 

<0/5*3 

CG/S33 

<0/523 

CO 5003 

ccsoas 

CGSOOG 
Cir SO 06 
CGSOSO 
CGOOOO 
€62206 
CG2236 . 

CG2266 
CG2//0 


i R MG TOROUR MOTOR YOU ARE 


- 1ST 

"04 TORftUf MOTOR VOLTAGE 

CG2I70 

- IS 

2PEA TRAY JTEMP 

CG002O 

-M 

1A4C TEMP 

CGG30O 

39 

TR C.DU ISX RES ERROR 

CG3I4I 

- 49 

>ZtVDCSItPfLY 

CG/tOt 

NC 73 

SHIELD TIE POINT 


- 71 

COMMON VftW . 


- 71 

TZ-EVDCTELIM MAS 

como 

-M 

FIFA TEMP * 

CG2300 

- (« 

IRIft.TEMP 

CG230! 

- <• 

WLMIATER CURRENT 

CG23Q2 

ft 

nm RLOHrtR CURRENT 

CG2309 

- 17 

14 SERVO ERROR 

CG2H7 

- Ift 

3E4 SERVO MROR 

CG 2/4-7 

- 39 

114 SERVO ERROR 

CG2/77 


► T RECORDER SIGNAL 


> YTREOORDCR SI ft UAL 



•J; 


,r-. 


> T "RECORDER SIGNAL: 


96 

SXTTRMDAOOT 

CO 3102 

40 

SET SM MDA OUT 

C03//2 

ft 

LSCT TR MDA OUT 

CG3/33 

20 

TTRCOUMDAOUT 

CG320O 

ll 

3H CDU MDA pUT 

CO3220 

90 

14 II RES SOI 

CG 2/12 

131 

14 (TOES COS 

CG2//3 

91 

4S KMUIE : 

CG2/42 

130 

Oro tx ns cos 

CG2/43 

MO 

D« TRII SIR 

CG2/72 

IIO 

44 nms cos : 

CGI/ 73 
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ft II 10 IBI9 a 7*15 ff 1417 3 I 


51 & COHO ASSY,: TORQUE MOTOR 


StQ COMO AtSC RESOLVER CDU 


Sit COHD ASSY. SCALER 


30A/J2 '•'*>»« f- = 5iA4ft/7 j g 


SSttSttss* SsgglsISSStsn --QSSS S S»*g «3 S»? 




+ 38 VDC ST BY 
4 36 VDC 1MU 
4 38 VDC AGC : 
O VDC ADC . 

4IB voc optics: 

0 VDC OPTICS : 
&IMBAL LOCK SIGNAL 
&CH SAPOR LIGHT HI 
IMU TEMP COMT PAIL LIGHT HI 

IMU DELAY LIGHT HI '. 
AGC POWER SUPPLY PAIL SIGNAuHl 
0 VDC IMU . 
IMU PRESSURE MONITOR HI 
IMU PRESSURE MONITOR LO 
AGC THERMISTER HI 
TRAY 3 THERMISTER HI 
TMUMI STER LO 
TRAT 2 THERMISTER HI 
TRAY 4 THERMISTER HI 7 
IG CDU IX ERROR SIGNAL 
IG CDU ERROR SIG RET ! 
MG CDU IX ERROR SIGNAL. 

MG CDU ERROR SIG RET 
OG CPU IE ERROR SIGNAL 
OG CDU EBRORSIG ALT - 

IG TORQUE MOTOR HI : 
IG TORQUE MOTOR RET . 
MG TORQUE MOTOR HI I 
MG TOROUE MOTOR RET. 
OG TORQUE MOTOR Kl 
OG TORQUE MOTOR RET 
420 VDC CONDITIONING 
0 VDC CONDITIONING 

TRUNNION COU IGX RSVR OUTPUT HI (TEST) 



5 1 ^SA TUNY. 4TEMP 
34 PSA TR*T. Z. TEMP 


50 IMU OPR RATE 


GO| IMU ST HDBr 
M ■ OPTICS OPERATE 


SZ I : AGC OPERATE 
45; GIMBAL LOCK 


444 ERROR DETECT 


79 IMU TEMP FAIL 


) 43 IMU DELAY 


j 44 AGC PtiHVIR FAIL 
\ 55 IMU PRESSURE 


* AS t£ C.OU IX ERROR 
J 1C? MG CtU IX ERROR 


4 1=5 I OG Cl* IX ERROR. 


-87 IG TOPiRUF MOTOR 
105 MG TilRQUS MOTOR 


■ I3T OG TOROUE MOTOR V^ 

■ /? PSA TRAY 3 TEMP .. 


50 1AQC TiimF 
39 TR CCU 1SX RES ERR© 


“EBVDC 3* - 
800 cn 2GV I PCT Hl OPTICS 45 - 
800 CPS 38V I PCT LO OPTICS 55 - 
+ 2.5 VDC CONDITIONING LO El - 

41.5 VSC CONMTIOMING Ml : 7 - 

ACCEL TEMP (TELEMETRY) *• - 
IRIG TEMP (TELEMETRY) 7 9f - 

///?e cufxatr (?£/£*/£££& 57 ■ 

SLOWER CURRENT SENSOR (TELEMETRY) 73- 

TtMPENATURE CONTROL SIS LO.. 84 - 
000 CPS lev 1 PCT HI »MU 9 - 

800 CPS l*v I PCT LO IMU 8 - 


- 89 j -38 V8C SUPPLY 4 i 

MC 73 I iMISLO TIE POINT , 


71 JCOMMOH LOW 
73 T2.V VDC T1LEM BIAS 


84 PIPA PIMP 
49 miG TEMP 


48 tMU HEATER CUMIN 
42 IMU TftLOWER CURRf 


17 IG 9ftVO ERROR 
IS MO HERVO ERROR 


35 OG SERVO ERROR 


> X RECORDER SI 



X PIP ERROR MONITOR 33 
f PIP ERROR MONITOR'. 43 
2 PIP ERROR MONITOR . 44 

O VDC IMU : 38 

IMU IG t Y GYRO ERROR SIGNAL 41 
IMU MG ERROR SIGNAL'. 50 
IMU OG ERROR SIGNAL : 50 

IMU GIMBAL t GYRO ERROR SIGNAL LD 51 
3200 CPS 2 V FEEDBACK HI 59 

3200 CPS IV FEEDBACK LO ' 58 


SCT TRUNNION MOTOR CONTROL WINDING ^ 
SXT TRUNNION MDA OUTPUT Hi ("1ST) . 90 

SXT SHAFT MDA OUTPUT HI (TEST) . 104 

TRUNNION CDU MDA HI (TEST) . K>3 

SHAFT CDU MDA (test) HI 88 

’ • 0 VDC OPTICS 103 

SIN AlG IX RET » 

S ! N Ai& 5X : 14 

COS AlG IX RET Z 

COS AlG IX 3 

SIN AMG IX RET I 5 

SIN AMG IX 29 

COS AMG IX 24 

COS AMG IX E£7 40 

SIN AOG IX *7 

SIN AOG IX K£T IS 
COS AOG IX 30 

COS AOG IX &£T 31 


5 55 w*x* 


/A/T£/eP*£r aeAlV/A*/At ACCOA0AAKC i*/nv A*/l-+-?09*7 


Sit CQND ASSY, UtiC € Rt*A 


«x«5« N*;;x *_ u >N»N«( 


SIS COMt> ASSY^ OPTICS 


««• JMP.N3 £ ^ J t* 


SIQ COND ASSY. GIM&AL RESOLVER 


SSM 1010348* 


I0I0I98 m 


58 SXT TR MOA OUT 
4 0 SX^ 5H MOA OUT 
5% SCT TR MDA OUT 
20 'TR CDU MDA OUT 


:sw f .C'J MCA OUT 


90 IS l>: PIS SIN 
I 131 IS IX PIS COS 


i 9i M G X RES SIN 


130 MG .X RES COS 


1108 OG IV RES SIN 


I HO GO X RES COS 
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16 TORQUE MOTOR Ki 1 $2 

16 TORQUE MOTOR RET 7 3/ 

M6 TORQUE MOTOR Ml : /32 
MO TORQUE MOTOR RET: HO 
00 TORQUE MOTOR KI ! /*/ 
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DRAWINGS por reference 

SCHEMATIC , POWER SUPPLY -28V DC 
DW6 NO. 1010 0 26 


P*g:T»AL SECTIOKJ B-B 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MILD'70327 

2. WELD PER ND 1002008 k NO 1002008 

3. BLACK DOT • INDICATES LEAD TO BE CUT POR 
UPPER LEVEL WIRING 

4. WHITE DOT O INDICATES LEAD TO BS CUT FOR 
lower level WIRING 

5 . encapsulate module per nd 1002002 (slack 
polyurethane foam 

8. COMPONENTS TO BE CEMENTED IN PLACE PER N D 1002009 
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DIMENSIONS 8MOWN 

a. HEATSINK to BE PER DWG M.IT. * D-IO&828-B 
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s. DIODES SHOWN WITM'K" DEMOTES CATHODE END 

10. COMPONENTS ARE LOCATED ON.OZ5 GRID IAILSSS 
OTHERWISE NOTED 

11. MARK NUMBERS .080 HIGH, WHITE PER ND I0020IR 
APPROX WHERE SHOWN 

12. FINAL ASSY DRAWING TITLE : POWER SUPPLY -28V DC MODULE ASSEMBLY 

It. FINAL ASSY PART NO- 1007042 

14. SLIEVINS PER MIL -1*1 §0 57 

IB. SOLDER PER MU- S-L072 
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I * *.003 * I* 
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UPPER LEVEL WIRING 

4- WHITS DOT O INDICATES LEADS TO SB CUT POR 
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S. ENCAPSULATE MODULE PER MD lOOtOOt SLACK 
POLYURETHANE POAM 

5. COMPONENTS TO SI CEMENTED IN PLACE PER MD 1002009 

T RIBBON PATHS SHOWN SHADED ARB UPPER LEVEL PER 
DIMENSIONS SHOWN 

6. HEATSINK TOES PER MXT. DWG NO D* lOSStSC PARTI 
f. DIODES SHOWN WITH *K" DENOTES CATHOOI SND 

K>. COMPONENTS ARE LOCATED ON .020 GRID 
||. MARK NUMBERS ;©®o HIGH, WHITE PER MD 1002019 
APPROK WHERE SHOWN 

It PINAL ASSY DRAWING TITLE *• AMPLIFIER S\ §00 CPS MODULI AS^Y 
IS PINAL ASSY PART NO 1007042 

14 *X" AND*V DIN E ■ ooG dia! 

15 SOLDER PER MD 1002071 
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IS WIRE SIZE.032 DIA PER PS 1015400 AS REQD 
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I. INTERPRET DRAW IMG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED SY MIL-D* 70*27 
S. WCLD PER MD 100200* * WIRE MD 100200® 

*. BLACK DOT # INDICATED LIADI TO BB CUT FOB 
UPPER LEVEL WIRING 

4. WHITS DOT O INDICATE* LEADS TO Bt CUT PDR 
LOWER LEVEL WIRING 

* ENCAPSULATE MOOULB HER NO too toot BLACK 
POLYURETHANE FOAM 

B. COMPONENT* TO BB CEMENTED IN PLACE HER MD 100200* 

7. RIBBON PATHS SHOWN SHADED ARB UPPER LEVEL PER 
DIMENSIONS SHOWN 
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*. DIODES SHOWN WITH *K‘ DENOTES CATHODE BMD 
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10. COMPONENT* ARB LOCATED ON .020 SRlD 

||. MARK NUMBERS HIGH, WHITE PER MD 100201* 

APPRO* WHERE SHOWN 

12 PINAL ASSY DRAWING TITLE : AMPLIFIER B\ BOO CPS MODULI A*4y 
IB PINAL ASSY PART NO 1007042 

14 **' ANDV DIN EE .OOG DlAl 

15 SOLDER PER ND 1002071 

IS COAT THREADS AND INSERT (NAS | 222 - OCfi) WITH WET 
ZINC CHROMATE PRIMER Ml L”P“ B5S5 
17. ANODIZE PER MIL-A-8425 DYED BLACK , PLUG INSERT HOLES 

IB WIRE SIZE 0*2 DIA PER PS 1015400 AS REQD 
(SolD plated PER mil -<5-4.5204. TYPE* CLASS Z 
50 TO ISO MICROINCHES 
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CLASS B RELEASE TOR I 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 
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NOTESt 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

2. UNLESS OTHERWISE SPECIFIED VALUES ARE IN 
OHMS t, MICROFARADS. . 

3. RANGE \ INCREMENTAL VALUES OF RI4 TO BE SELECTED 
FROM CHART. 
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NOTES: . 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 

Z. UNLESS OTHERWISE SPECIFIED VALUES ARE IN 
OHMS $ MICROFARADS. . 

3. RANGE $ INCREMENTAL VALUES OF RM- TO BE SELECTED 
FROM CHART. _ 
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" |0I0364 -251 
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1006750 -10 


C 1 

1010637 - 1 

C2 

1006755 - 15 

CRI 

1010837 -001 

CR2 

-001 

CR3 

-001 

CR4 

If -001 

CR5 

1010837 - 001 

CR6 

1010372 - 20 
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CAPACITOR 



M HHiHEgEa l 


Q I 11010357 - I I TRANSISTOR 


Ti 11010466 




REF 0W6' 

SIGNAL CONDITIONER ASSY SCALES 
DWG NO. 100766* 


UNLESS OTHERWISE SPECIFIED M I T 

DIMENSIONS ARE IN INCHES INSTRUMENTATION L 

CAPACITOR VALUES ARE IN »« cummmot. «»» 

RFSISTOR VALUES ARE IN OHMS “ 7”T" U 

TOLERANCES ON DRAWN £ l - 

FRACTIONS DECRAALS MRUS CHECKED , _ 

* — APPROVCO^SS ^ 

00 HOT 9CM1 TMB OftMMNB _ 


U$T Of MATtmALS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

SCHEMATIC, 

SIGNAL CONDITIONER SCALER 

DE IOENT NO I SIZE DRAWING NO. 

0230 E 1010240 

ALE - [SHEET | OF | 

























































3 


t 


-<ao hi 


“j—<» LO 


I MU 28V800CPS l°/o 
REF 
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TELEMETRY SIG HI 


TU «67 
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BLK°- VW 
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SI6 INPUT 
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1 T ; ~'- 
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2 


R37, R38, R39 

R40 


C 5, C6 t C 7, C 8 | 

PART NO. 

VALUE 


PART NO. 

VALUE 

TOL 

RATING 

1010 

311 - 296 

59.0 K 


10104 10 - 1 

2 20 UUF 

± 2 °/o 

500VDC 


- 297 

60.4 K 



- 2 

2 40 







-298 

6 1.9 K 



- 3 

270 







- 299 

63.4 K 



- 4 

300 







-300 

64.9 K 



- 5 

330 







-301 

66.5 K 



- 6 

360 







-302 

68. 1 K 



- 7 

390 







-303 

69.8 K 



- 8 
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-3 04 

71.5 K 



- 9 
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-3 05 
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78.7 K 
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80.6 K 
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-3 10 

82.5 K 
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-3 l | 

84. 5 K 



- 16 
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86. 6 K 
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' -3 13 
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REF DES 

PART NO. 

DESCRIPTION 

VALUE 

TOL 

RATING | 

R 1 

1010364 - 653 

RESISTOR 

1 2 4 K 

± 1 °/o 

1/8 

W 

P 2 


- 6531 



1 24K 





R 3 


- 653. 



1 2 4 K 





R 4 


-653 



1 24K 





R 5 


-6 53 



1 24 K 





H 6 


- 653 



1 2 4K 





R 7 


- 653 



1 14K 





R 8 

1010 

64-653 



1 24K 



1/ 

W 

R 9 

1010 311 -291 



5 2.3 K 



I/IOW 

R 1 0 

1010 311 - 291 



52.3K 



1/ IOW 

R 1 1 

1010 311 - 291 



52.3K 



I/IOW 

R l 2 

1 010 3 II -291 



52.3K 



I/IOW 

R 1 3 

1010364 - 769 



499 K 



1/8 W 

R 1 4 

1010364- 769 



499 K 



1/ 8 W 

R 1 5 

1010364- 769 



499 K 

’ 


1/ 8 W 

R 1 6 

1010364- 769 



499K 

± 1 °/o 

1/8 W 

R 1 7 

1006750- 68 



33 K 

± 2 

°/o 

1/4 W 

R 1 8 

I0067S0- 6 5 



24 K 

£ 2 

°/o 

1/ 4 W 

R 1 9 

10 1 0311 - 126 



1000 

+ 1 

°t o 

I/IOW 

R 20 

1006750- 68 



3 3 K 

±2 

°t o 

1/4 W 

R 2 1 

10 0 6 750- 65 



2 4 K 

± 2% 

1/4 W 

R 2 2 

10103 11 -126 



1000 

£ 1 °/o 

i7iow 

R 23 

1006750- 68 



33 K 

± 2 °/o 

1/4 W 

R 24 

1006750- 65 



24 K 

± 2 ‘Yq 

1/4 W 

R25 

101 03 1 1 - 126 



1000 

± 1 °/o 

1/10 W 

R 2 6 

1006750- 68 



3 3 K 

± 2°/ 0 

1/ 4 W 

R 27 

1006750-65 



24 K 

£ 2 0/ o 

1/ 4 W 

R 2 8 

101 0311 -126 



1000 

± I 

°/o 

I/IOW 

R 2 9 

1010364-707 



2 37 K 



1/ 8 W 

R 3 0 

1010364- 707 



2 37MK 1 



1 / 8 w 

R3 1 

1010364- 707 



2 37 K 


1 

1/ 8 W 

R 3 2 

101 0364- 707 



2 37 K 

± 1 

°to 

1/ 8 W 

R 33 

1006750- 56 



10 K 

± 2 °f G 

1/4 W 

R 3 4 

1006750- 56 



10 K 

± 2 °/o 

1/4 W 

R 3 5 

1006750- 56 



10 K 

f 2 

°/o 

1/ 4 W 

R 3 6 

100 6750- 56 



10 K 

± 2 

°/o 

1 / 4 w 

R 3 7 

SEE NOTE 2 



NOM 

+ 1 

°to 

I/IOW 

R 3 8 

SEE NOTE 2 



NO M 

± 1 

°/o 

I/IOW 

R 39 

SEE NOTE 2 



NOM 

± 1 °/o 

I/IOW 

R 40 

SEE NOTE 2 
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± ' 
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- 36 
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- 36 
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i - 126 



1 000 




i 
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R 64 


- 39 



2000 





R 6 5 


- 48 



4700 





R 66 


- 48 



4700 





P 6 7 


» - 25 



510 





R 6 8 

1006750- 25 



510 

l± 2°/o 

1/4 W 

R 69 

101 0364- 439 



9530 

Li 

°/o 

1/8 W 

R 70 

1006750- 75 



62K 

± 2°to 

1/4 W 

R 7 I 

1006750- 75 



62 K 

± 2° to 

1/4 W 

R 7 2 

101 0364- 319 



2260 

± l°/o 

1/8 W 
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1/8 W 
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1/8 W 
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IGI04IG-9 
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SEE 
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1.9 



6 


C 33 

1010393 - 021 
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REF 


R37, R38 f R39 
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[ C 5, C6, C 7, C 8 


PART NO. 

value 

PART NO. 

VALUE TOL 

RATING 

1010311 - 296 

59.0 K 

10104 10 - l 

220 UUF ± 2 ®/o 

500 VDC 

- 297 

60.4 K 

- 2 

240 


-298 

6 1.9 K 

-3 

270 


-299 

63.4 K 

- 4 

300 


-300 

64.9 K 

- 5 

330 

j 

-301 

66.5 K 

- 6 

360 

j 

-302 

68.1 K 

- 7 

390 

- i- 

-303 

69.8 K 

- 8 
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71.5 K 

- 9 
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73.2 K 

- 10 
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76.8 K 
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78.7 K 
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80.6 K 
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86.6 K 

- 17 

1000 

_L 

i -3 l 3 

88. 7 K 

H - 18 

1100 '1 

. '!— L 

1010311-3 14 
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RI4 
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ZV, 3.2KC 
AMPLITUDE 
TELEMETRY SIG 


3200 CPS 
2 V 


Y PIPA 

TELEMETRY SIG HI 


♦ I20VDC 
TELEMETRY SIG 


♦ 120 VDC 
SIGNAL INPUT 


Z PIPA 

TELEMETRY SIG HI 


STRUCTURE GR0UN0 


R28.R29 &R30 
PART NO. VALUE 
1010311 - 236 59 .0 K 

- 297~ 60.4 K 

_ - 298 6 I .9 K 

_ - 299 63.4K 

_ - 300 64.3K 

_ - 30 1 66.5 K 

_ - 302 68. I K 

_ - 303 69.8 K 

_ - 304 ~7 1.5 K 

_ - 305 73-2 K 

_ - 306 75.0 K 

_ - 307 76.8 K 

_ - 308 78.7 K 

_ - 309 80. 6 K 

- 3 10 82.5 K 


PART NO. 
I0 I04Q9 ~ I 
- 8 

_ -12 

_ ' - 16 

_ -19 

_ -21 

_ - 23 

_ - 24 

_ ~ 25 

_ - 26 

_ - 27 

_- 28 

_ - 29 

_ - 30 

_ - 31 

_ - 32 

H i -J H 

1010409- 34 


C 4, C 5 8 C 6 



10103 11 -T; 

' 10067 50- 6 
1006750 - 6 
IQIQ3II - i; 
10067 50- 6 1 
1006750-6 
' 1010311 - i; 

' 1010364 - 7 
1010364 - 7 
' 1010364 - 7 
' 1006750- S 
lUUfa 1 50- 5 
' 10067 50- 5 
' SEE NOTE 2 
' SEE NOTE 2 
' SEE NOTE 2 
' 1006750-3 
--~3 

- 3 

- 2 
_ zj 

- 2 
_ Z_2 

_zJ? 

- 2 

- 3 

- 3 

100 6750-1 
1010 311 - I 
" 10067 5 0- 4 
" 1006750 - 4 
1006750 ~ 2 
" 101031 I - I 
" 1006750 ~ 5 
" 1006750- A 
" 1006750- t 
" 100 6750- 2 
~ 1010364 ~ A 
" 1006750- I 
" 1010364 ~ 6 
1006750- I 
~ 10103 l I - 2 
~ 1006750- 7 3 
~ 1006750- 7 
" 1010267 - i 
~ 1010364- 4 
~ 1006750- 1 
~ 1006750- 7 
~ 1010364 ~ 3 
~ 1010364 - 3 
~ 1010364 - ( 

" I00675Q -**l 
~ 1006750 
~ 101 0364- < 

~ 10 I ^3 64 - C 

-ToomEi 

~ 1006750- 1 
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X PIPA OUTPUT 




Y PIPA OUTPUT! 


2 PIPA OUTPUT 


PIPA OUTPUT L0 
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l. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

Zr SELECT R28,R23,R30, C4.C5 , & C6 PER APPLICABLE PS 
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Y PlPA OUTPUT 


2 PlPA OUTPUT 
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IMU 16 &Y GYRO 
ERROR SIG 


IMU MG 

ERROR SIG 


IMU OG 
ERROR SIG 


IMU GIMBALS' Y GYRO 
ERROR SI6 LO 


STRUCTURE 

GROUND 


I \tcpprft ^Pav/'NG ‘N ACCORDANCE WITH STANDARDS PRESCRIBED 
BY VL-D-7C32? 

2. SELECT R28,R29.R3C,R02,R83»R84, C4,C5,C6,C3i, C32 8rC33 
PER APPLiCAB.E ? S FROM APPROPRIATE CHART 


R 2 >52.3K "T30UUF 

93.1 K I 


CR9 J -C1 
C52.3K T30UUF 



£Rl2 S R2I 
<4 99K <1000 



"BLU :i|C GRN 




R 4 7 C25 

3000 V # 3 
























X PIKA 
RECORDER SIS 


I MU 28V 800CPS 
l°/o SUPPLY 


Y PIPA 
RECOROER SIG 


Z PfPA 

RECORDER SIG 


REF DES 

PART NO. DESCRIPTION 

value 

TOL 

RATING 

REF DES 

PART NO. DESCRIPTION 

VALUE TOL 

RATIN 

R 1 

10103II -315 RESISTOR 

93.1 K 

± l°/o 

1/10 W 

C 1 6 

1006755- 34 CAPACITOR 

33 ± 10 */o 

2 0 VC 

R 2 

-315 

93-1 K 



C 1 7 

1006755- 69 

1.0 

3 5 

R 3 

-315 

93-1 K 



c i 8 

1006755- 34 

33 

20 

R 4 

-315 

33.1 K 



C 1 9 

1010279 - 7 

0. 34 

6 

R 5 

-315 

93-1 »< 



C20 

- 7 

"034 


R 6 

- 315 

93-1 K 



C 2 1 

- 7 

0. 34 


R 7 

- 291 

5 2.3 K 



C 2 2 

-5 

0. 23 


R 8 

i -291 

S2-3K 



C 2 3 

-5 

0- 23 


R 9 

I0I03II -291 

52.3K 


1 /I0 w 

C 2 4 

- S 

0. 23 

6 

RIO 

1010364 -769 

499 K 


1/8 W 

C25 

-236 

2.3 u 

35 

R 1 1 

1010364 -769 j 

499 K 


1/ 8 W 

C 2 6 

10 102 79-114 

1.6 ±lO°/o 

1 5 

R | 2 

1010 364 _ 769 

499 K 

± l°/o 

1/ 8 W 

C 2 7 

1010409- 25 

100 UUF ± 2 °/o 

50Cr 

R 1 3 

1006750-68 

33 K 

± 2°/o 

I/4W 

C 2 8 

1010409-12 

30 UUF ± 2 °/o 

500 

R 1 4 

1006750- 65 

24 K 

t 2 °fo 

1 / 4 W 

C 2 9 

101 0 4 09-| 2 

30 UUP ±2°'a 

500 

R 1 5 

I0I03II -126 

1000 

1 l°/o 

1 /ICW 

C 30 

1010 409-12 

30 UUF t 2 °/ 0 

500 

R 16 

1006750-68 

33 K 

t 2°/o 

1/ 4 W 

C 3 1 

SEE NOTE 2 

NOM - 

— 

R 1 7 

1006750-65 

24 K 

± 2°/o 

1/ 4 W 

C 3 2 

SEE NOTE 2 

NOM - 

— 

R if 

10 103 1 1 -126 

1000 

± l°/o 

1/ IOW 

C 3 3 

SEE NOTE 2 

NOM - 

— 

R 1 9 

1006750 -68 

3 3 K 

± 2°/o 

1/ 4 W 

C 3 4 

1006755 - 31 

lO +10% 

20 

R 20 

1006750-65 

2 4 K 

± 2°/ 0 

1/ 4 W 

C 3 5 

-31 

I 0 


R 2 1 

10103 « l -126 

1000 

± l°/o 

1/ IOW 

C36 

-31 

1 0 


R 22 

1010364 -707 

2 37 K 

± l°/o 

1/ 8 w 

C 3 7 

- 34 

33 


R 23 

1010364 -707 

2 37 K 

~ ± 1 °/o 

1/ 8 w 

C 3 8 

-34 

33 

'! _ 

R 24 

1010364 - 707 

2 37K 

± 1 °/o 

1/ 8W 

C 3 9 

-34 

33 

20 

R 2 5 

1006750-56 

10 K 

" ± 2°/o 

1/ 4 W 

C40 

-69 

1.0 

35 

R 26 

1006750-56 

10 K 

± 2°/o 

1/4 w 

C 4 1 

-34 

33 

20 

R 27 

1006750-56 

10 K 

± 2°/o 

1/ 4 w 

C42 

-69 

1.0 

35 

R 28 

SEE NOTE 2 

NOM 

± l°/o 

1/ IOW 

C 4 3 

- 34 

33 

20 

R 2 9 

SEE NOTE 2 

NOM 

+ l°/o 

1/ IOW 

C 44 

-69 

1.0 

35 

R 30 

SEE NOTE 2 

NOM 

± l°/o 

1/ IOW 

C 4 5 

- 34 

33 

20 

R3 1 

1006750 - 36 

, 500 

± 2°/o 

1/4 W 

C46 

-15 

120 

10 

R 3 2 

- 36 

1 500 



C 4 7 

! -15 

120 

10 

R 33 

- 36 

i 500 



C 4 8 

1006755 -15 

120 

10 

R 34 

-25 

5 1 0 



C49 

1010279 -236 

2.3 

35 

P 35 

- 25 

5 1 0 



C 50 

1010393-008 

0.018 

50 

R 3 6 

-25 

5 10 



C 5 1 

1010393-0081 1 

0.018 

50 

R 3 7 

-25 

£ l 0 



C 5 2 
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! - 2 ? 

_ -25 

_I-L6,- 

-36 

1006750 - 36 
I Cl 03 I I - 126 
100 6750- 20 I 
1010 31 I -126 
1 006750-54 
IC Q 6750 -43_ 
10103I I -80 
1 010311 -203 ' 
1006750 -73 
1006750 -73 
10 10364-693 
1006750-80 
i006750 - 80 
' 1010311 -315 ~ 

i -yrr 

‘_ -315 

■ _ -315 ~ 

■ _ -315 ' 

-315 ' 



|R28,R23,R30,R82,R83,R8 


-291 

52.3K 


“T~ 

" -291 

52.3K 


t 

ICI03I 1-291 

52.3K 


I/IO w 

1010364-769 

499 K 


i/ 8 w 

1010364 - 769 

499 K 


1/ 8 W 

1010364-769 

499 K 

± l°/o 

1/ 8 W 

1006750-68 

33 K 

± 2°/ 0 

1/ 4 W 

1006750-65 

24 K 

± 2 V 0 

1/ 4 W 

10 10311 -126 

1000 

± l°/o 

1/ lOw 

1006750-68 

33 K 

± 2°/o 

1/ 4 W 

1006750-65 

24 K 

± 2°/o 

1/ 4 W 

1010 31 1 - 126 

1000 

± 1 % 

1/iOw 

1006750-68 

33 K 

± 2 °/o 

1/ 4 W 

1006750-65 

24 K 

± 2°/o 

1/4 W 

1 0103 1 1 -126 

1000 

± 1 °/o 

i/ io w 

1010364-707 

23? K 

± l°/o 

1 / 8 w 

1010364-707 

237 K 

± 1 °/o 

1 / 8 w 

1010364-707 

237 K 

1 1 °/o 

1 / 8 w 

1006750-56 

10 K 

± 2°/o 

1/ 4 W 

1006750-56 

10 K 

± 2°/o 

1/4 W 

1006750-56 

10 K 

± 2°/o 

1/ 4 W 



SEE NOTE 2 
SEE NOTE 2 
SEE NOTE 2 
1006750-43 
1 -43 



PART NO. 

value 

101031» - 296 

5 9.0 K 

- 207 

6 0.4 K 

- 298 

6 1.9 K 

- 299 

63.4 K 

-300 

6 4.9 K 

- 30 1 

6 6-5 K 

-302 

6 8.1 K 

-303 

69.to K 

- 304 

7 1 .5 K 

- 305 

73.2K 

-306 

7 5.0 K 

- 307 

76.8 K 

- 308 

78.7K 

-309 

8 0.6 K 

-3 1 0 

82.5K 

-311 

84.5 K 

-312 

86.6K 

i -3 13 

88.7K 

1010311 — 3 14 

90.9K 


C4, CS,C6,L 3I,C32,&C33 


PART NO. 
1010409 ~ I 


VALUE tol 

10 UUF tQ.ZSUUF 


R 93 

1006750 

-25 


510 

4 

2°/o 

1/4 W 

R 94 

1010 311 

-126 


1000 

+ 

l°/o 

i/IO w 

R 95 

lO 0 6 7 50 

-20 


330 

+ 

2°/o 

1/4 W 

R 96 

1010267 

-02 


1 74 

4 

1 °/o 

1/ 2 W 

R 97 

1010267 

-82 


1 74 

4 

1 °/o 

1/ 2 W 

R 98 

1010267 

-82 


1 74 

± 

l°/o 

1/ 2 W 

R 99 

1010 311 

-126 


1000 

± 

l°/o 

I/IO w 

R 100 

1006750 

-54 


8200 

± 

2°/o 

1/4 W 

RIO 1 

1006750 

-43 


3000 

±_ 

2% 

1/4 W 

R 10 2 

10103 1 1 

-51 


165 

±_ 

l°/o 

i/IO w 

R 103 

10103 11 

-203 


6340 

t 

l°/o 

I/IO W 

R 104 

1006750 

-73 


51 K 

♦ 

2°/ 0 

1/ 4 W 

R|05 

1006750 

- 73 


51 K 


l 

1/4 W 

R 10 6 

10:0364 

-693 


200K 

+ 

l°/o 

1/8 w 

R 107 

" 1006750 

-80 


10 OK 

It 2°/o 

1/ 4 W 

RI08 

1006750 

-80 

RESISTOR 

1 OOK 


2°/o 

1/4 W 



- 16 43 

- 13 56 

- 2 I 6 8_ 

- 23 8 2 

- 24 9 1 

-25 100 


-28 I I 30 
- 29 150 


II0I04Q9 -34 | 240 UUFjt 2°/o 
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MANNED SPACECRAFT CENTER 
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SIGNAL CONDITIONER 
I RIG a PIPA 
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IMU OG ERROR 
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10 102 79 - | 14 

1.6 

♦ to 6 / 

1010409- 25 

100 UUF 

t 2 °/ 

1010409-12 

30 jUF 

1 2 

ibio 409-1 2 

30 UUF 

12°/ 

1010 4 09-12 

30 UUF 

± 2 °/ 

SEE NOTE 2 

NOM 

— 

SEE NOTE 2 

NOM 

— 

SEE NOTE 2 

NOM 

‘ ~~ 

1006755- 31 

. 0 

+ 10°/ 

-31 

l 0 


-31 

l 0 


-34 

33 


-34 

33 


-34 

33 


-69 

1.0 


-34 

33 


-69 

1.0 


- 34 

33 


-69 

1.0 


-34 

33 


-15 

120 


w -15 

120 


1006755 -15 

i 2 0 


1010279 -236 

2.3 


1010393-008 

0.018 


iOiOo j 3 — wwo 

t o 


1010393-008 

0.018 



10 IQ 2 79- | 14 
10 104 10 - I 6 


1010372 -4 DIODE, 
3 1 

_3_ 

3 _ 

101 037 2 4 _ 

1010637 - 001 _ 

1010837-001 it 
IQl 0637 — QQt DIOOE 


1 T RANSISTOW I 2 N 9 30 




REVISED PER TDRR 25543 
REVISED PER TDRR 27488 | 




1.6 ±I0 C 
9I0UUF ±2° 


R28 > R23,R3gR82 > R83 > R» 
PART NO I VALUE 


10103II 

i - 296 

5 9.0 K 


- 297 

6 0.4 K 


- 298 

6 1.9 K 


- 299 

6 3-4 K 


- 300 

64.9 K 


- 30 1 

6 6-5 K 


- 302 

6 8. 1 K 


- 303 

69.8 K 


- 304 

7 1.5 K 


- 305 

73.2 K 


- 306 

75.0 K 


- 307 

76.8 K 


- 308 

78.7K 


-309 

8 0.6K 


-3 1 0 

82.5 K 


-3 II 

84.5 K 


-312 

86.6 K 


-313 

88.7K 

101031 

1-3 14 

90.9K 


C4, C5,C6,C3I,C32,8<C33 


I PART NO. 
1010409 - I 


value i tol [Rating I 

To UU F feo.2 5UUF1500VDO 


- 21 168 
- 23 I 8 2 


-27 120 

-28 130 

- 29 150 

- 30 160 

-31 180 

- 32 200 



t .-33 2 20 M l _ » # 

I0I04Q9 - 34 2 40 UUFli 2°/o 3Q0V0C 


REF DWG: 

SIGNAL CONDITIONER IRIG&PIPA ASSY 
DWG NO. 1007662 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

SCHEMATIC 

SIGNAL CONDITIONER 
I RIG 8» PIPA 
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ERROR SI6 LO 


OVDC *>- 
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!. NTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY VIL-D-7C327 

2. SELECT R28,R29,R30.R82,R83,Re4 ; C 4.C5.C6, C3!, C32 3.C33 
PER APPLICABLE PS FROM APPROPRIATE CHART 


R i 

93.1 K 

-W\— 


< R7 

R 2 >52.3K 

93.1 K I 


T 


I 


C i 

30UUF 


-L C4 

‘NOM 



30 -- 

CT 



C 8 
10 


-- C 2 


30UUF 'T 


C 5 
NOM 



Q2^f C 33 
2N 930 | ■ j (- 


R26 
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1010279 - 7 

0. 34 

- 7 

"0734 

-7 

0. 34 

-5 

0. 23 

-5 

0. 23 

- S 

0. 23 

" -236 

2.3 


10 10279- I 14 
1010 409- 25 
101 0 409-1 2 
101 0 409-| 2 
1010 4 09-r2 
SEE NOTE 2 
SEE NOTE 2 
SEE NOTE 2 
1006755- 31 
I ~ 31 


±l0°/o 15 
' t 2 °/o 505~ ' 
' + 2°/o 500 

‘ i 2 °/o ^00~ ' 

'i_2% 500 


IMM 

_ IMI*] 


l£ii23|9lj23|lEjUl 

IBH3||i3B3|BXl| 

-rc^mxjl 

manual 

[yCTa ran| 

ClBHflMa l 

EEEM 

lEEESiiSiZaiElIsQl 
9SZHDDEE3I 



IKBWrr> ™ 

Tsiw ~' 


H?EaHEXHa|IEKl| 

ihh— a^nnsDl 
iiBHnaa I 


EsEEMBBSailiDl 



1006750-56 


SEE NOTE 2 


SEE NOTE 2 


SEE NOTE 2 
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m*Ea rayjiw | 


-34 

33 

20 

-69 

1.0 

35 

-34 

33 

20 

-69 

1.0 

35 

-34 

33 

20 

-69 

1.0 

35 

-34 

33 

20 

-15 

120 

10 

'! -15 

120 

10 

1006755 -15 

120 

10 

10 >02 7 9 - 2^6 

2.3 

3 5 

1010393-008 

0.018 

50 

1010393-008 

0.018 

50 

1010 3 0 3 - 02?’ 

n n t g 

■ > =.n 

10 10 2 79- 1 1 4 H 

1.6 

tl0°/ o 1 5 

10104 10 - 1 6 CAPACITOR 

9I0UUF 

± 2 °/o 300V 


1010372-4 OIOOE, 

=&= 

1010372 4 _ 

1010837 ~ 001 _ 

I0I083 7 -QQI 
1010637 -001 OlODE~ 


11010397 - I ITRANSISTOR 2N930 


|R28 > R29 > R30lR82,R83 t R84| 


1010397 - I 
~ 1010367 


1010 367 
' 1010376-3 
' 1010397 ~ I 


1010397- I 
llOIQ 3 67 


PART NO. 

VALUE 

10103II - 296 

5 9.6K 

- 297 

6 0.4 K 

- 298 

6 1.9 K 

- 299 

6 3.4 K 

- 300 

6 4.9 K 

- 30 1 

6 6*5 K 

-302 

6 8.1 K 

-303 

69.8 K 

-304 

7 1 .5 K 

- 305 

7 3.2 K 

-306 

7 5.0 K 

-307 

76.8 K 

-308 

78.* K 

-309 

8 0.6 K 

-3 1 0 

82.5 K 

-31 1 

84.5 K 

-312 

86.6K 

i -3 13 

88.7K 

IOi63II-3 14 

90.9K 


1010367 _ I 

' 1010376 -3 I 

' 1010397_ TRANSISTOR 


' 1010712 
' 1010712 
' 1010712 
' 1010324- 
' 1010324 
' 1010324 
' 1010 3 I 5 - I 
' 10103 I 5 ~ I 
' 1010 3 I 5 ~ I 
" 1010 71 2 
" 1010 712 
~ 1010 712 
" 1010 7 I 2 
~ 1010324 
" 1010 3 24 
~ 1010324 
~ 10103 15 - I 
" 10103 15 ~ I 
10 103 15-1 
~ 1010466 
~ 1010466 
" I0IQ466 
~ 1010712 


[TRANSFORMER 1 


III— 


C4, C5*C6* C3I, C32,&C33 
PART NO. 

1010409 ~ I 
- 8 
- 12 
- 16 

- 19 

- 2 I 

_ -23 

_ ~ 24 

- 25 

_ - 26 

_ - 27 

-28 

- 29 

_ - 30 

- 31 

- 32 
-~33 

1010409 - 34 


lH!»HIHaHgn!lRg»niI»l 


REF DWG: 

SIGNAL CONDITIONER IR1G&PIRA ASST 
DWG NO. 1007662 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN ,I 
RESISTOR VALUES ARE M OHMS 
TOLERANCES ON 




MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


SCHEMATIC 

SIGNAL CONDITIONER 
IRIG a PIPA 
































































































































































































X pi pa 
OUTPUT 


IMU lG 8rY GYRO ERROR 
TELEMETRY SIG HI 


_YPIPA 
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IMU MG ERROR 
TELEMETRY SI6 HI 
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Z PIPA 
OUTPUT 


IMU 06 ERROR 
TELEMETRY SIG HI 


PIPA 

OUTPUT LO 




TELEMETRY SIG LO 























wa p- 
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+ 20 VOC 


I MU MG 
ERROR SI6 


I MU 0G 
ERROR SIG 


I MU GIMBAL&Y GYRO 
ERROR SI6 LO 


STRUCTURE v 

GROUNO * 


I I 


10 


IMU IG BcY GYRO ._1 
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’ 'bRN 4 

I 

I 
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- CI - 

L C 4 : 



R2 >52.3K " 

"30UUF 

'nom h 

1 

1 

1 

1 

93.1 K | 


_ BLK 


NOTES'. 

1. INTERPRET DRAWING !N ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-7032? 

2. SELECT R28 f R29,R30,R82,R83,R84,C4,C5,C6,C3l. C32 8rC3S 
PER APPLICABLE PS FROM APPROPRIATE CHART 
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SIGNAL INPUT 
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[note 4 T 
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R36 

499K 


IG IX COS 
SIGNAL INPUT 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. RESISTOR VAMIES ARE EXPRESSED IN OHMS UNLESS 
OTHERWISE specified 

3. CAPACITOR VALUES ARE EXPRESSED IN MICROFARAOS 
UNLESS otherwise specified 

4. VALUE TO BE DETERMINED BY ELECTRICAL TEST FROM 
CHARTS A AND B 


MG IX COS 
SIGNAL INPUT 


OG IX COS 
SIGNAL INPUT 


IMU28V 8JOCPS I! 
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420 V DC OV DC fli * S' 
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8JOCPS iXfT 1 — 
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• 16 IX sin telemetry SIGNAL m 



22 MG IX SM TELEMETRY SIGNAL M 


If OG IX SM TELEMETRY SIGNAL Ml 


f IG IX COS TELEMETRY SIGNAL HI 


If TELEMETRY SIGNAL LO 


♦ MG IX COS TELEMETRY SIGNAL Ml 
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±rA.i/iow 

BART NO. 1 VALUE 
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_ -296 61.9 K 

-299 63.4 K 
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_ -303 69.8 K 

-304 71.5 K 

-305 732 K 
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OG IX COS 

TELEMETRY SIGNAL HI 
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_ Zh-AiO _ 

_ -7 390 

_ Z3-A1Q _ 

_ -9 470 
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_ zllAISi _ 

_ -IG 910 _ 

_ -17 1000 _“ 

-18' HOP r 
1010410 -If 1200 ?F 




1010241 






































































































tr\ 






































































































































-jut-M******** 


1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. RESISTOR VAl UFS ARE EXPRESSED IN OHMS UNLESS 

otherwise specific 

3. CAPACITOR VALUES ARE EXPRESSED IN MICROFARAOS 
UNLESS otherv/ISE specified 

4. VALUE TO BE DETERMINED BY ELECTRICAL TEST FROM 
CHARTS A ANO B 
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SIGNAL INPUT 


M6 IX SIN 
SIGNAL INPUT 


STRUCTURE 

GROUND 


|. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 
2. RESISTOR VAIIIFS ARE EXPRESSED IN OHMS UNLESS 
OTHERWISE SPECIFIED 

3. CAPACITOR VALUES are EXPRESSED IN M»CROFARAOS 
UNLESS OTHERWISE SPECIFIED 

4. VALUE TO BE DETERMINED BY ELECTRICAL TEST FROM 
CHARTS A AND B 


06 IX SIN 
SIGNAL INPUT 


16 IX COS 
SIGNAL INPUT 


M6 IX COS 
SIGNAL INPUT 
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I MU 28V800CPS l°/o 
REF 


I G CDU IX ERROR 
TELEMETRY SIG HI 


MG COU IX ERROR 
TELEMETRY SIG HI 
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TELEMETRY SI6 
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SI6 INPUT 


OG CDU IX ERROR 
TELEMETRY SIG 


SQ WAVE 
IN FROM 
OPTICS SCM 


STRUCTURE 

GROUNO 


06 COU I6X ERROR 
TELEMETRY SIG HI 


TELEMETRY SI6 LO 
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16 CDU IX ERROR 
SIGNAL INPUT 


MG CDU IX ERROR 
SIGNAL INPUT 


OG CDU IX ERROR, 
SIGNAL INPUT 


28 VDC OPTICS 


TRUN CDU I6X ERROR 
SIGNAL INPUT 


NOTES: 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL- D-70327 

2. SELECT R37.R38 R39,C5 C6 AND C7 PER APPLICABLE 
PS FROM APPROPRIATE CHART 
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lMU 28V800CPS l°/o 
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i G COU IX ERROR 
TELEMETRY SIG HI 


MG CDU IX ERROR 
TELEMETRY SIG HI 


I -28VDC 
f TELEMETRY SI6 


-28VDC 
SI6 INPUT 
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SQ WAVE 
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OG CDU I6X ERROR 
TELEMETRY SIG HI 


TELEMETRY SIG LO 
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16 CDU IX ERROR 
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MG CDU IX ERROR 
SIGNAL INPUT 
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HI 


06 COU IX ERROR 
SIGNAL INPUT 
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28 VDC OPTICS 


'I 


A 


TRUN CDU IGX ERROR j 
SIGNAL INPUT \ 


NOTES: 


1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. SELECT R37.R38 R39,C5 C6 ANO C7 PER APPLICABLE 
PS FROM APPROPRIATE CHART 
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16 CDU IX ERROR 
SIGNAL INPUT 


NOTES 
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MG CDUIX ERROR^ 
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06 CDU IX ERROR J 
SIGNAL INPUT | 


LO 


26VDC OPTICS 


HI >- 

TRUN CDU I6X ERROR ^ 

SIGNAL INPUT * 

LO >— 

INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL- D-70327 

SELECT R37.R38 R39.C5 C6 AND C7 PER APPLICABLE 
PS FROM APPROPRIATE CHART 
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l I MU 28V800CPS l°/o 
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TELEMETRY SIG HI 


M6 CDU IX ERROR 
TELEMETRY SIG HI 
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[ TELEMETRY SI6 


LO 
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-VW- 




l -28VDC 
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TELEMETRY SIG 
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OG CDU I6X ERROR 
^ TELEMETRY SIG HI 
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+ 20VDC 3>- 


16 CDU IX ERROR 
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MG CDU IX ERROR 


SIGNAL INPUT 


6 >- 


LO 7>- 


06 COU IX ERROR j 
SIGNAL INPUT 


28 VDC OPTICS 2l> 


TRUN COU I6X ERROR 


NOTES: 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. SELECT R37.R38 R39,C5 C6 AND C7 PER APPLICABLE 
PS FROM APPROPRIATE CHART 
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I G COU IX ERROR 
TELEMETRY SIG HI 


MG COU IX ERROR 
TELEMETRY SIG HI 


l -28VDC 
f TELEMETRY SI6 


LO 


- 28VOC 
SIG INPUT 


OG COU IX ERROR 
TELEMETRY SIG 


I SQ WAVE 
>IN FROM 
OPTICS SCM 


STRUCTURE 

GROUNO 


06 COU I6X ERROR 
TELEMETRY SIG HI 


TELEMETRY SIG LO 
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C5.C6.C7 | 
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-293 
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- 653 
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ZL 

ZL 

I I 
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ZI 

ZL 
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■1 
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i r 7 ; 
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1 
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_l 
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CEm 
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dU 
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■i 

■BBBBBI 
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1 
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1010364- 769 
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1006750- 68 
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im 
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SEE NOTE 2 
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SEE NOTE 2 
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SEE NOTE 2 • 
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45) QUALIFICATION APPROVAL: NOT REQUIRED. 
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(2) STABILITY: 100 PPM/YEAR AT 25*C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE. GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH HOPS 1015400. MATERIAL SHALL BE CERTIFIED 
. WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
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BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(5) QUALITY ASSURANCE: VENDOR .SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN ND 1015404, CLASS II AND NIL-R-93. 

(6) BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 
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(3) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH HOPS 1015400. MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A PLANE 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 
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(6) BURN-IN: 100 HOURS AT 125*C AND RATEO WATTAGE. THERE SHALL BE 
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PATENTED I RYE NT KM THAT NAY IN ANYWAYSERELATEDTHEMT ” 


<NOTES: 


± 


G OSZOIOI 


■<£ 




<2> 

(3) 

(4) 


(5) 




I. -REQUiSEHENTS: 

-THESE-RESISTORS SHALLMEETTHE.REQUIREMENTS OF NIL-R-9J/10,.CHARACTERISTIC C. 
. WITH THE EXCEPTIONS AMO ADDITIONS STATED BELOU. 

EXCEBIIONS: . - * 

AD POWER .RATING: ,j?OWATT AT 125*C DERATED.TO 0 WATT AT 145*C. . 

TEMPERATURE.COEFFICIENT: i* 15 PPM/*C OVER THE TEMPERATURE RANGE. 
OPERATING ^TEMPERATURE .RANGE: i-fc5KC T0+125*C. 

MARKING: EACH RESISTOR.SHALL BE MARKED WITHiTHE NANUFACTUREBIS 
NANE OR .SYMBOL, .RESISTANCE VALUE, TOLERANCE,.WATTAGE RATING, AND 
TYRE-NUMBER. EACH INTERIOR AND EXTERIOR PACKAGE SHALL ALSO 
CONTAIN.THE NASA DRAWING NUMBER. DASH NUMBER. AND REVISION LETTER. 
QUALIFICATION APPROVAL: NOT REQUIRED. 

ADDITIONS: 

(I) MAXIMUM VOLTAGE RATING: tf?R UP TO A GOO VDC MAX. 

STABILITY: 100 PPMAEAR AT 2S*C AND 1/2 RATED POWER. 

LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE.WITH NO PS 1015400. MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A PLANE VO* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, ANO THEN BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN NO 1015404, CLASS II ANO MIL-R-V3. 

BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 
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NOTICE — WMIW GOVERNMENT DRAWINGS SRECITICATIONS OR OTHER DATA 
ARE USED EOR ANT PURPOSE OTHER THAN IN CONNECTION WITH A DCflNITCLT 
RELATED GOVERNMENT PROCUREMENT OPERATION THE UNITED STATES GOVERN¬ 
MENT TMERERV INCURS NO Rf SPONSlRlLlTT NOR ANT ORLIGATION WHATSOEVER 
AMO THE TACT THAT THE GOVERNMENT MAT HAVE TORMULATEO. FURNISHED OR 
IN ART WAT SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
MOT TO RE REGARDED RT IMPLICATION OR OTHERWISE »S IN ANT ■*»**«* 
LICENSING THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR COMVCV- 
IMG AMT RIGHTS OR PERMISSION TO MANUFACTURE USE. OR SELL AMT 
PATENTED INVENTION THAT MAT IN ANV WAT RE RELATED THERETO 


OSZOIOI 


REVISIONS 


DATE I »N»V»L 


REPLACES REV D WITH CHANGES 
E AND UPGRADED TO CLASS A 
RELEASE PER TDRR Oft t"* 






REQUIREMENTS: 

SEUCMlt 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CUSS 2. 


PACKAGING PER MlL-R-93, LEVEL A 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF MIL- 
R-93/10, CHARACTERISTIC C, EXCEPT AS MODIFIED HERE-IN. 


ni<iH I DISTANCE I 
° A n SH VALUE OHMS I * 
* SEE NOTE 1 
-1 680 1.0 


laeprPTiMi tm tppranwv. 

MECHANICAL REQUIREMENTS: 

LtMl km itwi ml: wtumiLE, GRADEA NICKEL IN 

ACCORDANCE NITH ND 1015409. A CERTIFICATE OF COM¬ 
PLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 

MARKING: (PER MIL-STD-130) EACH UNIT SHALL BE MARKED 
WITH THE NASA PART NUMBER AND REVISION LETTER AND THE 
MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATING. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

TEMPERATURE COEFFICIENT: ABOVE 10A s 15 PPM/°C, 10 A 
TO 1X1 = 30 PPM/°C, 1X1 AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 

RESISTANCE AND TOLERANCE • 25°C; PER TABLE 

DESIGN REQUIREMENTS: 

PER MIL-R-93/10, CHARACTERISTIC C, MODIFIED PER THIS 

DRAWING 

LEAD STRENGTH: LEADS SHALL SE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AMD THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

POWER RATING:0.7 NATT AT 12S°C DERATED TO 0 WATT AT 145°C. 

OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

MAXIMUM V0LTA6E RATING: eWM? UP TO A 600 VDC MAX 

STABILITY: 100 PPMAEAR AT 25°C AND 1/2 RATED POWER 

SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE - 

AC OR DC. THERE SHALL BE NO RESISTANCE - 

CHANGE GREATER THAN 0.1* AND THE PARTS _ 

SHALL MEET ALL INITIAL REQUIREMENTS. 



0)2 OIA (NO. 20 M«) 


THE COMPUTE PART NUMBER IS THE DRAWIN6 NUMBER PLUS THE 
APPLICABLE DASH NUMBER. 
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AM DUD rOA ARY PURPOSE OTR*R THAN IN CONNCCTION RTITK A OrFlRtTItY 
MLATIO KOVCRHMCHT PROCUMNCKT OPERATION TNI UNITCO STATE* SOYEAR- 
•INT T Ml MKT INCURS NO RESPORSIRILITY NOR ANT ORlISATIOM NNATSOtVfN 
ANN IHC f ACT THAT TNI COVEARMENT NAT MAVC EOR4UIATEO. f URR SHED ON 
IN ANT OAT SUPPi-ICD TNI SAIO CRAWIN6S. SPECir 1C t V ORS OR OTHIR OAT* IS 
NOT TO M NSCAROCO NT IMPLICATION OR OTNCARISI AS IN ANT MANNCN 
LICCNSINS TNI MOL OCR OR ANT OTNCR PfRSON OR CORPORATION OR COMTKY- 
INK ANT RI6NTS ON PCRMISSION TO MANUPACTURt UH ON SCLL ANT 
PATENTED IN TINT ION TNAT MAT IN AMT NAT OC RELATE# TMCMTO 


REQUIREMENTS} 

GENERAL} 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 


PACKAGING PER MIL-R-93, LEVEL A 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF MIL- 
R-93/10, CHARACTERISTIC C, EXCEPT AS MODIFIED HERE-IN. 

INSPECTION AND ACCEPTANCE} 

MtOVMItMt NtNWIKtMtK'b: 

l»i MATERIAL: weldable gold plated grade a nickel, per 

ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 


MARKING: (PER MIL-STD-130) EACH UNIT SHALL BE MARKED 
WITH THE NASA PART NUMBER AND REVISION LETTER AND THE 
MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATING. THE MANUFACTURER'S 
PakT NLMetrt NwY aPPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

TEMPERATURE COEFFICIENT: ABOVE 10il s 15 PPM/°C, 10 A 
TO lH s 30 PPM/°C, 1(1 AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 

RESISTANCE AND TOLERANCE t 25°C; PER TABLE 


DESIGN REQUIREMENTS: 

PER UiL-ft-ft4A8, CHARACTERISTIC C, MODIFIED PER THIS - 
DRAWING 

LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IH THE VERTICAL AXIAL POSITION, 

MOVE THE RESISTOR 800Y SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AMD THEN BACK 90° TO THE START IN6 POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

POWER RATING:0.7 WATT AT 125°C DERATED TO 0 WATT AT 145°C. 
OPERATING TEMPERATURE RANGE; -65°C TO ♦125°C 
MAXIMUM VOLTAGE RATIN6: E.Wpff UP TO A 600 VDC MAX 
STABILITY: 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE 
AC OR DC. THERE SHALL BE NO RESISTANCE 
CHANGE GREATER THAN 0.1% AND THE PARTS 
. SHALL ME.ET ALL INITIAL REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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SE UMO rM raMMc otnmTn"« »« connection with » Mf.n.Tui 

MUTID GOVERNMENT PROCUREMENT O^t■ * T IOR 1«U"' Tf °* T T*OCVfR 
■CRT THIMIT IRCURS RO RESPONSIBILITY ROR ANY OBLIGATION WHATSOEVER 
NO THE TACT THAT THE GOVERNMENT RAT HAVf rORMULATECK rURNISMEO OB 
IR ART VAT SUPPLIED TMC SAID ORAWINCS. SPECIFICATIONS OR OTHER OATA II 
1S»T TO it REGAROED RT IMPLICATION OR OTHERWISE « .R ART MANNED 
LICENSING TMC MOL OCR OR ART OTHER PERSON OR CMPORATIOI^OG CONVEY- 
|R« AMY RIGHTS OR PERMISSION TO MANUFACTURE MST ON *** 

PATENTED IRTCRTIOR THAT NAY IR ART WAT RE RCLATEO THERETO 


REQUIREMENTS* 

1 6dS£DALf 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MlL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 


C. PACKAGING PER MIL-R-93, LEVEL A . 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF MIL- 
R-93/10, CHARACTERISTIC C, EXCEPT AS MODIFIED HERE-IN. 

2 |Mc»rm mi iun A^rtTAinf* 

' A."'ilECHANI CAL*REQU IREMENTSs n roBnc # ’ p „ 

- mTchihL: weldable gold plated grade a nickel, per 

ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 


2 . 


B. 


MARKING: (PER ND 1002019 EACH UNIT SHALL BE MARKED 
WITH THE NASA PART NUMBER AND REVISION LETTER AND THE 
MANUFACTURER’S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATING. THE MANUFACTURER’S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACXAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER AND REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

1. TEMPERATURE COEFFICIENT: ABOVE 1011 * 15 PPM/®C, 10A 

TO lA s 30 PPNU»C, ID. AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 

2. RESISTANCE AND TOLERANCE • 25°C; PER TABLE 


B. 


DESIGN REQUIREMENTS* 

ft. PER MIL-R-93/10, CHARACTERISTIC C, MODIFIED PER THIS 

GiU«3tNS 

LEAD STRENGTH* LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IR THE VERTICAL AXIAL POSITION, 
MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180® BACK TO THE OPPOSITE EXTREME, 
AND THEN BACK 90® TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

POWER RATING:0.7 WATT AT 125°C DERATED TO 0 WATT AT 
OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 
MAXIMUM VOLTAGE RATING* tWM UP TO A 600 VDC MAX 
STABILITY* 100 PPMAEAR AT 25°C AND 1/2 RATED POWER 


C. 

D. 

E. 

F. 


145°C. 


4 SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE 
AC OR DC. THERE SHALL BE NO RESISTANCE 
CHANGE GREATER THAN 0.1* AND THE PARTS 
SHALL MEET ALL INITIAL REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON 
ND 1002034 FOR THIS DRAWING. 
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NOTICK — WHIN COVFUNMCNT DRAWINGS. SMCIFICATIONS OR OTMKR OATS 
ARC USCD-rOR ARY RURROSC OTNCR THAN IN CONNCCTION WITH A DCFINITClf 
RCLATtO SOVIRNNCNT PHOCUftt-CNT OPERATION THE UNITEO STATES COVERN- 
WENT THERESY INCURS NO RfSROHSIRILtTY NOR ANY ORMOAYION WHATSOEVER 
A NO THE FACT THAT THE 60VCRNNENT NAY HAVE FORNUIATED. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAIO ORAWINSS. SPECIFICATIONS OR OTHER DATA IS 
WOT TO RE RESAROEO RY IWPLICATION OR OTHERWISE AS IN ANY WANNER 
LICENSING THE HOLDER OR ANY OTHER PERSON PR CORPORATION. OR CONVEY¬ 
ING ANY RIGHTS OR PtRNISSION TO NANUFACTURE. USE^ OR SELL AWV 
PATENTEO INVENTION THAT NAY IN ANT WAY RE RELATED THERETO 


requirskxts: 


1- GENERAL: 

A- INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1015404, CUSS 2. 


C. PACKAGING PER MIL-R-93, LEVEL A 

UNITS SHALL BE CAPABLE OF MEETING ALL REQUIREMENTS OF MIL- 
R-93/10, CHARACTERISTIC C, EXCEPT AS MODIFIED HERE-IN, 

7 maw urn 

imhpf bin i wM Msscf mwwni innwbj 

A. MECHANICAL REQUIREMENTS: 

' i. LEAN MATERIAL: weldable gold plated grade a nickel, per 

ND PS 1015400. A CERTIFICATE OF COMPLIANCE TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 


2 . MARKING: (PER ND 1002019 - EACH UNIT SHALL BE MARKED 

WITH THE NASA PART NUMBER AND REVISION LETTER AND THE 
MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 

TOLERANCE AJffl WATTAGE RAT IKS. THE MA.fJTACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER AND REVISION UTTER. 

B- ELECTRICAL REQUIREMENTS: 

1- TEMPERATURE COEFFICIENT: ABOVE 1011s 15 PPM/°C, 10A 
TO 1A s 30 PPM/°C, 1A AND BELOW s 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 

2. RESISTANCE AND TOLERANCE t 25°C; PER TABU 
3. DESIGN REQUIREMENTS: 

A. PER MIL-R-93/10, CHARACTERISTIC C, MODIFIED PER THIS 

DRAWIN6 

B. LEAD STRENGTH: LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS UNDER A TWO (2) 

POUND VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO BODY). TWO (2) BENDS SHAU. BE ACCOMPLISHED BY 
MOVING THE BODY OF THE UNIT, WHILE IN THE SAME PLANE, THROUGH 90° IN ONE DIRECTION, THEN BACK 180° 
TO THE OPPOSITE DIRECTION AND BACK 90° TO THE ORIGINAL POSITION. NO PHYSICAL DAMAGE TO THE BODY 
OR DEGRADATION IN ELECTRICAL PERFORMANCE SHALL BE EVIDENT AFTER THE TEST. 


C. POWER RATING:0.7 WATT AT 125°C DERATED TO 0 WATT AT 145°C. 

D. OPERATING TEMPERATURE RANGE: “65°C TO ♦125°C 

E. MAXIMA! V0LTA6E RATING: E.WW UP TO A 600 VDC MAX 

F. STABILITY: 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 


4 . SPECIAL CONDITIONING BY SUPPLIER: ' 

A. BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE 
AC OR DC. THERE SHALL BE NO RESISTANCE 
CHANGE GREATER THAN O.tf AND THE PARTS 
SHALL MEET ALL INITIAL REQUIREMENTS. 
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NOTES: 


t. REQUIREMENTS: 

A. . THESE RESISTORS SHALL MEET THE REQUIREMENTS OF MIL-R-93/10, CHARACTERISTIC C, 

WITH THE EXCEPTIONS.AND ADDITIONS STATED BELOW. 

B. EXCEPTIONS: 

..(l) POWER RATING: »j70 WATT AT 125M: DERATED.TO.O-WATT .AT 1459C. 

M) TEMPERATURE COEFFICIENT: it 15 PPN/»C OVER THE TEMPERATURE RANGE. 

.-(3) OPERATING TEMPERATURE.RANGE: ,-65»CjTO;*125*C. 

.(4) MARKING: EACH RESISTOR .SHALL-BE MARKED.WITH.THE MANUFACTURER IS 
. ..NAME OR -SYMBOLt-RESlSTANCEiVALUE, .TOLERANCE, .WATTAGE RATING. AND 
TYPE-NUMBER., .EACH.INTERIOR .AND.-EXTERIOR PACKAGE SHALL-ALSO 
, .CONTAI.N.THE NASA DRAWING NUMBER..DASH NUMBER. AND REVISION BETTER. 

(5) QUALIFICATION APPROVAL: NOT REQUIRED, 
t C..-ADDITIONS: 

(1) MAXIMUM VOLTAGE RATING: Y?R UP TO A 600 VDC MAX. 

(2) STABILITY: 100 PPM/YEAR AT 25*C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

.IN ACCORDANCE.WITH ND PS 1015400. MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 

..IN THE VERTICAL AXIAL POSITION. MOVE THE RESISTOR BODY SMOOTHLY 
.IN A PLANE 90* TO ONE SIDE. THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK 90* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(5) QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN ND 1015404, CLASS II AND MIL-R-93. 

(6) Bl'RN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5%. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MlL-D-70327. 


ORIGINAL SOURCE OF SUPPLY: 

ULTRONIX, INC. 

Ill EAST 20TH AVE. 

SAN MATEO, CALIF. 

CODE I DENT NO. 05347 
TYPE 31OA 


2 


1 



FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 002$ DATE 







2 


1 






















































NOTICE — WHEN •OVCRNMCNT DRAWINOS. BPCCIFICATIONB. OR OTHER DATA 
ARE USED FOR ANT FURFOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED 60VERNNENT PROCUREMENT OFERATION. THE UNITED STATES COVERN- 
WENT THERERY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER; 
AND THE FACT THAT THE SOVERNMENT NAY HAVE FORNULATEO. FURNISHED. OR 
IN ANY WAY SUPPLIED THE SAID DRAWINCS. SPECIFICATIONS OR OTHER DATA IS 

not to be recaroed bt implication or otherwise as in ant manner 
licensins the holder or any other person or corporation, or convey. 

INC ANY RICHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY 
PATENTED INVENTION THAT MAT IN ANY WAV BE RELATED THERETO. 


NOTES: 


t. REQUIREMENTS: 

. 4*.,«THESE-BESIST0RS<SH#LI. ! MEET<THE REQUIREMENTS OF MHHI-93/13, 

, ..CHARACTERISTIC.!:, :UITH.THE .EXCEPTIONS.AND.ADDITIONS*STATED BELOW. 

,B. EXCEPTIONS: 

(1) POWER RATING: 1/4 WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

(2) TEMPERATURE COEFFICIENT: > 15 PPM/*C OVER THE TEMPERATURE RANGE. 

(3) OPERATING TEMPERATURE RANGE: ;-65*C TO >125*C. 

(4) MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, RESISTANCE VALUE, TOLERANCE,-WATTAGE RATING, AND 
TYPE NUMBER. EACH INTERIOR AND EXTERIOR PACKAGE SHALL ALSO 
CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION .LETTER. 

(5) QUALIFICATION.APPROVAL: NOT REQUIRED. 


,,C. ADDITIONS: 

(1) MAXIMUM VOLTAGE-RATING: VpR UP TO * 150 VDC MAX. _ 

(2) STABILITY: 100 PPM/YEAR AT 25*C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH ND PS 1015400- MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: .LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A-PLANE 90* TO ONE SIDE,.THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK 50* TO THE STARTING POSITION. THERE SHALL 

. BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

• (5) QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN ND 1015404, CLASS-II AND MIL-R-93. 

(fc) BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 


DASH 

NO. 

RESISTANCE 

VALUE 

OHMS 

-1 

31.9K 

-2 

36.OK 

-3 

41.2K 

-4 

48.2K 

-5 

.58. OIK 

-6 

72.6K 

-7 

97.IK 

-8 

146.OK 

-9 

292.4K 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY M1L-Dr70327. 


•z A WAIVE AS REQUIRED All INFORMATION PRESENTED 
° ON THIS DRAWING EXCEPT IEAD MATERIAL SPEC. 

& PHYSICAL DIMENSIONS. 

B UPON SPECIFIC INSTRUCTION BY (TD) TECHNICAL 
DIRECTIVE PROCURE THIS PART AS CHANGE 
I IETTERA BY ODERING TO VENDOR CATA106 NO. 

4k SPECIFICATIONS. REFERENCE ND 1 0020S4 
C DISREGARD THIS NOTE IN ITS ENTIRETY IF 
| REFERENCE IS MADE TO THIS DRAWING »Y 
OTHER THAN REVISION LETTER A . 


ORIGINAL SOURCE OF SUPPLY: 


ULTR0N1X, INC. 

Ill EAST 20TH AVE. 
SAN MATEO, CALIF. 
CODE I DENT NO. 05347 
TYPE 205A 


NEXT ASSY 


USED ON 


4 


3 


APPLICATION 


2 


1930101 


REVISIONS 


ESDI 

DESCRIPTION 

DATE 


> - 

ORIGINATED 



A 

ADDED PROCUREMENT 

NOTE 8 PER TDRRj 


oi 


TOL 

;t% 

1. 

0 



1, 

.0 


! 


T 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. QQV^^ DATE 

032 01A (NO..20 AWG) 









1.88 

MIN 1 
TYP 


1.88 

MIN 

TYP 

.520 

MAX ' 




QTY PART OR NOMENCLATURE OR FIND 

REQD IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

- DO NOT SCALE THIS DRAWING 

M 1 T 

INSTRUMENTATION LAB 

CAB4BRIDOK. MAN. 

DWG. NO. CONTRACT 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

DRAWnSDATE?J fla£3 

CHFCKFD 

APPPnx/Ai (LLul 

RESISTOR, FIXED, WIREWOUND 

SPECIFICATION CONTROL DRAWING 

MATERIAL 

SEE NOTES 

APPROV/^ 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 

MiHrtia 

CODE IDENT NO. 

SIZE 

C 

NASA DRAWING NO. 

1010251 

SCALE NONE 

WT SHEET | OF f 


2 


1 




















MM 



IS30I0I 


NOTES: 

t: REQUIREMENTS: 

, 4».,*TMESE.8ESlST0RS..Sy»liLjMEeT*THE REQUIREMENTS OF MH^B-93/13, 

. tiCUARRCIERlSl 1C <C. jUITH - THE iEXCEBI I OHS. AND, ADD IT IONS-STATED BELOW. 

. ,B.. EXCEPTIONS: 

(T) POWER RATING: 1/4 WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

(2) TEMPERATURE COEFFICIENT: *i 15 PPM/*C OVER THE TEMPERATURE RANGE. 

(5) OPERATING TEMPERATURE RANGE: -S51C TO +125*C. 

(4) MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, RESISTANCE VALUE, TOLERANCE,-WATTAGE RATING, AND 
TYPE.NUMBER. EACH INTERIOR AND EXTERIOR PACKAGE.SHALL.ALSO 
CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER, .AND REVISION .LETTER. 

, (5) QUALIFICATION.APPROVAL: NOT REQUIRED. 

ADDITIONS: 

(1) MAXIMUM VOLTAGE-RATING: VpR UP TO A 150 VDC MAX. _ 

(2) STABILITY: 100 PPM/YEAR AT 25^C AND 1/2 RATED POWER. 

O) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE.WITH ND PS 1015400- MATERIAL SHALL BE-CERTIFIED 
WITH EACH.SHIPMENT. 

(4) LEAD STRENGTH: LEADS.SHALL.BE CAPABLE OF WITHSTANDING THE 

.FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A.LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A-PLANE 90* TO ONE .SIDE,.THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME,. AND THEN BACK SO* TO THE STARTING POSITION. THERE-SHALL 
. BE .NO PHYSICAL DAMAGE OR .LOSS OF ELECTRICAL PERFORMANCE. 

...(5) QUALITY ASSURANCE: VENDOR .SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS -CONTAINED..IN ND 1015404, CLASS.II AND NlL-R-93. 

(SJ BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5*. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE.STANDARDS PRESCRIBED BY MIL-Dr70327. 


B 


_ REVISIONS 

_ DESCRIPTION _ 

ORIGINATED _ 

kDDED PROCUREMENT 
4 QTE 3 PER TPRRj ~QC>4l J 

Replaced with change 

BY REV C PER TDRR 06 


DATE APPROVAL 


UK. 


DASH I 

RESISTANCE 

TOL 

NO. 

VALUE 

OHMS 

,t% 

-1 

31.9K 

1.0 

-2 

36.OK 


-3 

41.2K 


-4 

48.2K 


*r5 

,58.OIK 


-6 

72.6K 


-7 

97.IK 


-8 

14G.0K 


-9 

292.4K 

1.0 


052 DIA (NO..20 AWG) 


FOR INFORMATION ONLY 

CUSS B RELEASE TDR No. OQV^C DATE 







O REPLACED WITH CHANGE 
BY REV C 



ORIGINAL SOURCE OF SUPPLY: 

v ULTRONU, INC. 

Ill EAST.20TH AVE. 

SAN MATEO, CALIF. 

CODE I DENT NO.-05347 
TYPE 205A 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES ,NST 

TOLERANCES ON — _ 

FRACTIONS DECIMALS ANGLES D RAWff3 

-L- * —- CHECKED J 

DO NOT SCALE THIS DRAWING APPROVAL! 

MATERIAL APPROVAL 

SEE NOTES 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambriooc. Mam. 


1 HEAT TREATMENT 

NONE 


USED 0N I FINAL FINISH 


APPLICATION 


NASA APPROVAL j 


MIT APPROVAL! 


NOMENCLATURE OR 
DESCRIPTION 

LIS T OF MATERIALS __ 

MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

RESISTOR, FIXED, WIREWOUND 

SPECIFICATION CONTROL DRAWING 


JLnLa 


CODE IDENT NO. SIZE 

C 

SCALE NONE WT 


NASA DRAWING NO. 

1010251 


SHEET | OF I 


mHm&aw 




































4 


3 


.1 

rm 




B 


NOTICK — WHIM •OVCRNMCNT DRAWINGS. t*tClPIC4TIOM. OR OTMIR DATA 

ARI USED POR A MV PURPOSE OTHER THAN IN CONNCCtlOM WITH A DEFINITELY 

RELATED DOVIRNNENT PROCUREMENT OPERATION. THE UNITED STATES SOVERM- 

MINT THERERY INCURS NO RESPONSIDILITT NOR ARV ORLIRATION WHATSOEVER 

ANO THE FACT THAT THE SOVERNNENT NAT HAVE FORMULATED. FURNISHED. ON 

IN ANY WAV SUPPLIED THE SAIO DRAWINOS. SPECIFICATIONS OR OTHER DATA IS 

NOT TO RE RE6AR0ED RV IMPLICATION OR OTHERWISE AS IN ANY MANNI R 

LICENSINR THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY. 

IMO ANY RIRHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANT 
PATENTED INVENTION THAT MAY IN ANY WAV RE RELATED THERETO. 


NOTES: 

1. REQUIREMENTS: 

A. THESE RESISTORS,SHALL MEET THE REQUIREMENTS OF MH-R-9J/13. 

_ __ M..RA OSRSR i v i ATTfl 


B. 


C. 


CHARACTERISTIC.C. WITH THE EXCEPTIONS AND ADDITIONS STATED BELOU. 
EXCEPTIONS: 

(1) POWER RAT INO: 1/4 WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

TEMPERATURE COEFFICIENT: ♦ 15 PPM/*C OVER THE TEMPERATURE RANGE. 
OPERATING TEMPERATURE RANGE: -G5*C TO *125*C. 

MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL, RESISTANCE VALUE, TOLERANCE, WATTAGE RATING, AND 
TYPE NUMBER. EACH INTERIOR ANO EXTERIOR PACKAGE SHALL ALSO 
CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER, ANO REVISION LETTER. 

QUALIFICATION APPROVAL: NOT REQUIRED. 

ADDITIONS: 

(1) MAXIMUM VOLTAGE-RATING: \/PR UP TO A 150 VDC MAX. 

STABILITY: 100 PPM/YEAR AT 25*C ANO 1/2 RATED POWER. 

LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH NO PS 1015400• 

WITH EACH SHIPMENT. 

LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A PLANE 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, ANO THEN BACK SO* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN NO 1015404, CLASS II AND MIL-R-9J. 

BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 


( 2 ) 

( 3 ) 

(4) 


(5) 


( 2 ) 

(3) 

(4) 


DASH 

NO. 

RESISTANCE 

VALUE 

OHMS 

-1 

31.9K 

-2 

36. OK 

-3 

41.2K 

-4 

48.2K 

-5 

58.OIK 

-6 

72.6K 

-7 

97.IK 

-8 

146.OK 

-9 

292.4K 


MATERIAL SHALL BE CERTIFIED 


(5) 

(t.) 


INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY M1L-D-70327. 


ORIGINAL SOURCE OF SUPPLY: 

ULTRONIX, INC. 

Ill EAST 20TH AVE. 

SAN MATEO, CALIF. 

COOE I DENT NO. 05347 
TYPE 205A 


NEXT ASSY 


USED ON 


APPLICATION 


3 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 00%^ DATE 



TYP 


TYP 



O REPLAC 

• • • •• • 

• • • ••• • 

• • • • • 

ES 

• ••• 

• 

• • 

• 

• 

• •• 

REV B WITH CHANGE 

• 

• 

• 

• 

• • 

• 


QTY PART OR NOMENCLATURE OR FIND 

REQD IDENTIFYING NO. DESCRIPTION NO. 

LIST OF MATERIALS 

UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

" FRACTIONS DECIMALS ANGLES 

- DO NOT SCALE THIS DRAWING 

M 1 T 

INSTRUMENTATION LAB 
Cambridge. Mam. 

OWE. NO. CONTRACT 

, MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

drawnS A&u DATE £ Jr Cl 

CHECKED ,0 

RESISTOR, FIXED, WIREWOUND 

SPECIFICATION CONTROL DRAWING 

MATERIAL 

SEE NOTES 

APPROVAL 

HEAT TREATMENT 

NONE 

FINAL FINISH 

NONE 

NASA APPROVAL * 

MIT APPROVAL^ 

CODE IDENT NO. 

SIZE 

C 

NASA DRAWING NO. 

1010251 

SCALE NONE 

WT SHEET | OF J 









































NOTICK — WHIN •OVERNMCNT ORA WINKS. tHClH«AtlKM. OR 
ARK UtIO rOR ANY PURPOIt OTHIR THAN IN CKKMlCtlKII WtTN A MYINITILY 
RCLATCD 60VCRNNKNT PROCURKMCNT OPIRATIOR T**t MNIT«* WTATK* OOVKNRI- 
MKNT TMIRCRV INCUR1 NO RCSPORBIKILITV NOR ANY OKUKATIKN WMATIOIVIR: 

NAVI rORMVLATID. FURNISHED. ON 
tPtCIPHATlKMt OR OTHIR DATA It 
NOT TO RI RC6ARDCD RY INDICATION OR OTWIYWIttAt IN ANY MANNIR 
LICKNtINK TMI MOLD!A OR ANY OTHIR MRtON OR 

INK ANY RltHTS OR flRNIUION TO NANWIACTHM. ***• ** ** ,Y 

PATINTID INVENTION THAT NAY IN ANT WAV Rt RILATtt TNlRITO. 


NOTES: 


I 


REQUIREMENTS: 

A. THESE RESISTORS.SHALL MEET THE REQUIREMENTS OF M1L-R-93/13, 

CHARACTERISTIC.C. UITH THE EXCEPTIONS AND ADDITIONS STATED BELOW. 

B. EXCEPTIONS: 

(1) POWER RATING: 1/4 WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

(2) TEMPERATURE COEFFICIENT: ♦ 15 PPM/*C OVER THE TEMPERATURE RANGE. • . 

(3) OPERATING TEMPERATURE RANGE: -45*C TO +125*C. 

(4) MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL. RESISTANCE VALUE, TOLERANCE, WATTAGE RATING, ANO 
TYPE NUMBER. EACH INTERIOR AND EXTERIOR PACKAGE SHALL ALSO 
CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

(5) QUALIFICATION APPROVAL: NOT REQUIRED. 

C. ADDITIONS: 

(1) MAXIMUM VOLTAGE RATING: Vp« UP TO A 150 VDC MAX. 

(2) STABILITY: 100 PPM/YEAR AT 25 *C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH ND PS 1015400* MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION. MOVE THE RESISTOR BOOT SMOOTHLY 
IN A PLANE 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK SO* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(5) QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN ND 1015404, CLASS II AND MIL-R-93. 

(fc) BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 


INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 


PROOURS-ONLXJRROM APRROVSO-SOURQGS LISTED 
ON <NDl0020344fiOft TM IS- DRAWING, 


2 


x 


DASH 

NO. 

RESISTANCE 

VALUE 

OHMS 

TOL 

tJK 

-1 

31.9K 

1 . 

0 

-2 

34. OK 



-3 

41.2K 



-4 

48.2K 



-5 

58.01K 



-6 

72.6K 



-7 

97. IK 



-8 

146.OK 

f 

-9 

292.4K 

1. 



— 

1.0 

-11 

35; OK 



-V2 

36.0K 



-13 

38.8K 



-14 

41;0K 



-15 

43.4 K 



-16 

46 .*2K 



-17 

49.3K 



-14 

52.9K 



-19 

57;0K 



-20 

61.8K 



-21 

67.4K 



-22 

74;2K 



-23 

82.6 K 



-24 

92.9K 



*25 

106K 



-26 

124K 



-27 

. 149K 



-28 

187K 



-29 

•249K 



-30 

373K 



-31 

746K 


r 


i t : 


Q 


I9ZOIOI 




1 REVISIONS | 

•YM 

DESCRIPTION 

DATE 

APPROVAL 

C 

REPLACES REV C WITH 
CHANGE PER TDRR lOOSI 3- 



D 

REVISED PER !1DRI () [] Q% 




r-.032 DIA (NO. 20 AWG) 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. 00V* ^ _ DATE 




1.88 

MIN 

TYP 





.520 


MAX 


30 


1.88 

MIN 

TYP 


.270 

MAX 




a 


C REPLACES REV B WITH CHANGE 


T ASSY 


USED ON 


APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 


DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTES 


HEAT TREATMENT 

NONE 


FINAL FINISH 


NONE 


QTY 

REQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 

BIND 

DESCRIPTION 

NO. 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 
Cambridok, Mark. 



DATE£J*a£3| 

. ^ 
LTHJIm)!' 


NASA APPROVAL . 




MIT APPROVAL* 


to ^ ^ 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


RESISTOR, FIXED, WIREWOUND 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


SCALE NONE 

E“ 


SIZE 


NASA DRAWING NO. 

1010251 


WT 


~ SHEET | OF I 




h 


INCHES 


! 




I 2 

PHOTOGRAPHIC SCALE ONLY 


I 

: i I 




! ! j; 

) *1 






,m..^LAi,rr2Tfr 


r— 







































NOTICK — WHEN GOVERNMENT DRAWINGS. BMCIPICATISM. OR OTHER DATA 
ARE USED FOR ANT FUR FOSE OTHER THAN IN CONNECTION WITH A DEFINITELY 
RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN¬ 
MENT THERERT INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER: 
ANB THE FACT THAT THE GOVERNMENT MAY HAVE FORMULATES. FURNISHED. OR 
IN ANY WAV SUPPLIED THE SAID DRAWINGS. SPECIFICATIONS OR OTHER DATA IS 
NOT TO BE RCGARDCO BY IMPLICATION OR OTHERWISE AS IN ANY MANNIR 
LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEY- 
INS ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL AAV 


REQUIREMENTS: 

A. THESE RESISTORS,SHELL MEET THE REQUIREMENTS OF M1L-R-93/13, 

CHARACTER 1ST 1C.C, WITH THE EXCEPTIONS AND ADDITIONS STATED BELOW. 

B. EXCEPTIONS: 

(1) POWER RATING: 1/4 WATT AT 125»C DERATED TO 0 WATT AT 145*C. 

(2) TEMPERATURE COEFFICIENT: ♦ 15 PPM/»C OVER THE TEMPERATURE RANGE. 

(3) OPERATING TEMPERATURE RANGE: -fc5*C TO *125*C. 

(4) MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER’S 
NAME OR SYMBOL, RESISTANCE VALUE, TOLERANCE, WATTAGE RATING, AND 
TYPE NUMBER. EACH INTERIOR AND EXTERIOR PACKAGE SHALL ALSO 
CONTAIN THE NASA DRAWING NUMBER, DASH NUMBER, AND REVISION LETTER. 

(5) QUALIFICATION APPROVAL: NOT REQUIRED. 

C. ADDITIONS: 

(1) MAXIMUM VOLTAGE RATING: VPR UP TO A 150 VDC MAX. 

(2) STABILITY: 100 PPM/YEAR AT 25*C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE, GRADE A NICKEL (ALLOY 200) 

IN ACCORDANCE WITH ND PS 1015400- MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION, MOVE THE RESISTOR BODY SMOOTHLY 
IN A PLANE 90* TO ONE SIDE, THEN 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK 50* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(5) QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN ND 1015404, CLASS II AND MIL-R-93. 

(6) BURN-IN: 100 HOURS AT 125*C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5%. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 


^ CHANGE PER TDSR irK)*)! 3 _ UiA 

D *M»3SD MB :IDM QllOZ CjJ^ 

E REVISED PER TDRR 01340 0^5 <*/<£. 


DASH 

RESISTANCE 

TOL 

NO. 

VALUE 

OHMS 

♦_% 

-1 

31.9K 

1.0 

-2 

36.OK 


-3 

41.2K 


-4 

48.2K 


-5 

58.OIK 


-6 

72.6K 


-7 

97.IK 


-8 

146.OK 


-9 

292.4K 

1.0 

”~-R5 

33.4K 

LO 

-11 

35. OK 


-12 

36.8K 


-tJ 

38.8K 


-14 

41.OK 


-15 

43 4K 


-16 

46.'2K 


-17 

49.3 K 


-18 

52.9K 


-19 

•57jOK 


-20 

61.8K 


-21 

67.4K 


-22 

74.2K 


-23 

82.6K 


-24 

92.9K 


*25 

106K 


-26 

124K 


-27 

. 149K 


-28 

187K 


-29 

•249K 


-30 

373K 


-31 

746K 

' f 

-32 

16,5 OHMS 

IX 

-33 

21.4 OHMS 


-34 

27 OHMS 


-35 

33.7 OHMS 


-36 

42 OHMS 


-37 

20.7 OHMS 



032 DIA (NO. 20 AWG) 


FOR INFORMATION 01w 

CLASS B RELEASE TDR No. DOV^f DATE 



C REPLACES REV B WITH CHANGE 


PBOQUBiaONU^RBOM ABPBQYflO.SOURCBS 'LISTED 
ON ND10Q2034-»F0R THIS- DRAWING 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES ,NST 

TOLERANCES ON bwg no 

FRACTIONS DECIMALS ANGLES DRAW n£ 

t- CHECKED, 

DO NOT SCALE THIS DRAWING APPROVAL f 

MATERIAL oce APPROV^ 

SEE NOTES 


PART OR 
IDENTIFYING NO. 


M I T 

INSTRUMENTATION LAB 
Cambridok. Mass. 


NOMENCLATURE OR 
DESCRIPTION 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 

RESISTOR, FIXED, WIREWOUND 

SPECIFICATION CONTROL DRAWING 


HEAT TREATMENT 

NONE 


USED 0N | FINAL FINISH 


APPLICATION 


I NASA APPROVAL , 


MIT APPROVAL* 




CODE IDENT NO. SIZE 


SCALE NONE WT 


NASA DRAWING NO. 

1010251 


(SHEET | OF I 


INCHES 


PHOTOGRAPHIC SCALE ONLY 


1 
































NOTICE — WHIN •OVCRNMCNT DRAWINBB SMClFlCAf <♦*«. 0« OTHKR OAT A 

AM HMD POM AMY PURPOtt OTMIR THAN IN COHRICTt'M WITH A MFINIT4LT 

MLATtO 0OVERNMCNT PROCUREMKMT OPERATION TNI UNITS* ITATEH AO YEAR* 

MINT TNEMRY INCURS NO RESPONSIBILITY NOR ANY OOt l«ATION WHATSOEVER; 

ANO THE PACT THAT THE SOVERNNENT MAY H AVE POMMUtTEO. PURNISHED. OR 

IN ANY WAV SUPPLIEO THE SAID DRAWINOS. HMCIPICATIMfNS OR OTHER OATA IS 

NOT TO M MRAROEO BY IMPLICATION OR OTMSRWISL AS IN ANY NANNIR 

LICEN8INC THE HOLDER OR ANY OTHER PEMON OR CORPORATION. ON CONVEY* 

IRB ANY RIBHTS OR PERMISSION TO MANUS ACTUM. OBC. OR SCU. ART 

PATENTED INVENTION THAT NAY IN ANT WAY BE RlLATtO TMMTO. 


NOTES: 

I.’ REQUIREMENTS: * 

S. THESEBESISTORS.SHALL MEET THE REQUIREMENTS OF MIL-R-93/13, 

CHARACTERISTIC.C. WITH THE EXCEPTIONS AMO,ADDITIONS STATED BELOW. 

B. EXCEPTIONS: 


(1) POWER RATING: 1/A WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

(2) TEMPERATURE COEFFICIENT: i 15 PPM/*C OVER THE TEMPERATURE RANGE. 
(5) OPERATING.TEMPERATURE RANGE: -65*C TO +125*C. 

(4) MARKING: EACH RESISTOR SHALL BE MARKED WITH THE MANUFACTURER'S 
NAME OR SYMBOL. RESISTANCE VALUE. TOLERANCE. WATTAGE RATING. AND 
TYPE NUMBER. EACH INTERIOR ANO EXTERIOR PACKAGE SHALL ALSO 
CONTAIN THE NASA DRAWING NUMBER. DASH NUMBER, AND REVISION LETTER. 

v **(5) QUALIFICATION APPROVAL: NOT REQUIRED. 


C. ADDITIONS: 

(1) MAXIMUM VOLTAGE-RATING: VPR UP TO A 150 VDC NAX. 

(2) STABILITY: ‘100 PPM/YEAR AT 25*C AND 1/2 RATEO POWER. 

(3) LEAD MATERIAL: WELDABLE. GRADE A NICKEL <ALL0Y 200) 

IN ACCORDANCE WITH NO PS 1015400* MATERIAL SHALL BE CERTIFIED 
WITH EACH SHIPMENT. 

(4) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING THE 
FOLLOWING TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
IN THE VERTICAL AXIAL POSITION. MOVE THE RESISTOR BODY SMOOTHLY 
IN A PLANE 90* TO ONE SIDE, THEM 180* BACK TO THE OPPOSITE EX¬ 
TREME, AND THEN BACK SO* TO THE STARTING POSITION. THERE SHALL 
BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

(5) QUALITY ASSURANCE: VENDOR SHALL CONFORM TO THE QUALITY ASSURANCE 
PROVISIONS CONTAINED IN NO 1015404, CLASS II AND MlL-R-93. 

(t) BURN-IN: 100 HOURS AT 125*C AND RATEO WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5X. 


2. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-D-70327. 


\ 

l 




I 


(LISTED 

on sprawl . 



% 


•b 


I 


I 


It \ 


NEXT 


J IS20I0I 


SYM 


REVISIONS 


DATE 


APPROVAL 


DASH 

NO. 

RESISTANCE 

VALUE 

OHMS 

TOL 

-1 

31.9K 

1 

.0 

-2 

36.OK 



-3 

41.2K 



-4 

48.2K 



-5 

58.OIK 



-6 

72.6K 



-7 

97.IK 



-8 

146.OK 

1 


-9 

292.4K 

1 

.0 

-TO 

J374K 

LO 

-11 

35; OK 



-12 

36. OK 



-13 

38.8K 



-11 

41; OK 



-IS 

43.4K 



-16 

44.>2K 



-17 

44. JK 



r1« 

52.9K 



*11 

♦5?jOK 



-20 

61.8K 



-21 

67.4K 



-22 

74.2K 



-23 

82.6K 



-24 

92.9* 



-25 

1061 



•^24 

124K 



<-27 

.1491 



-28 

>871 



-29 

•2491 



-JO 

J7JK 



-31 

♦746K 


f 

-32 

14*5 OHMS 


-33 

21.4 OHMS 



-34 

27 OHMS 



-35 

33:7 OHMS 



-34 

•42 OHMS 



-3? 

'20:7 OHMS* 




L 


D 


DESCRIPTION 


REPLACES REV C WITH 
CHANGE PER TDBR f>Q<i 3> 


iRBVISED RBR I0R» 


Oil o% 


REVISED PER TDRR 0)340 


REPLACED BY REV 6 WITH 
CHANGES PER TDRR OZ//D 


p -(-0 






..QJtiL 






b 


FOR INFORMATION ONLY 

. CLASS B RELEASE TDR No. DOV^f DATE 

r— .032 DIA (NO. 20 AWG) 



T 


3S. 


1.88 

MIN 

TYP 


.520 

MAX 


sa 


1.88 

MIN 

TYP 




C REPLACES REV B WITH CHANGE 


sc. 





























































I 


J 


REQUIREMEITS: 

CORAL: 

INTERPRET DRABIK SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE NITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-B-70327. 

SUPPLIER SHALL COFORM TO QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN NO 1013404, CLASS 2. 

PACKAGING PER MIL-R-93, LEVEL A 

UNITS SMALL DE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 
MiLHt-93/13, CHARACTERISTIC C, RITN EXCEPT IIDB AM) AIM I 
TIONS STATED BELOT. 


INSPECTION AND ACCEPTANCE: 

Mr r wm irti p r w n i tiwra w » 

LEAD MATERIAL: KLMBLE, GRADE A NICXEL IN 

ACCORDANCE BITN Mi 1015400. A CERTIFICATE Wf COM¬ 
PLIANCE NITM IMIS fi£QMIAB«tIT SMALL ACCOMANV EACH 
SNI RflT 

LEAD STRENGTH: LEADS SMALL BE GAMBLE DF RtTMSTARBIMG 
THE FDLLDNING TEST TBICE NITM A 2 POUND LOAD SMS- 
PENDEB FROM A LEAD IN THE VERTICAL AXIAL POSITION, 
HOVE THE RESISTOR BONY SMOOTHLY IN A PLANE DO* TO 
ONE SIDE, THEN IMP BACK TO TNE VPGSITE EXTREME, 

ASS TK3 tfcSX SC* Ti THE STARTIK PSITISD. TKSE 
SMALL BE NO PHYSICAL DAMAGE M LOSS M ELECTRICAL 
PCRFQMIAMCE. 

MARK IK; (P£8*MI L-5TD-130) EACH UNIT SHALL BE MARKED 
BITN TNE NASA PART NUMBER AMI REVISION LETTER, AMI 
THE MANUFACTURER’S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AIM MATT AGE RATING. THE MANUFACTURES-S 
PART T.'MOfi MAY APPEAR « THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER, AM REVISION LETTER. 

ELECTRICAL REQUIREMENTS: 

TEMPERATURE COEFFICIENT: ABOVE 10JL= 15 PML*G.10/L 
TO 1 -A. s 30 PPN/®C,1 A AMI DELON = 40 PPM/°C OVER 
THE TEMPERATURE RAKE. 


DESIGN REQUIREMENTS: 

PEN MIL-R-93/13, CHARACTER I STIC C, MOHI FI ED PER TiiiS 

BRAMING 

POMER RATIK: 1/4 MBIT AT 125*C BERATED TD • MTT AT 145°C, 
•PERATING TEMPERATURE RANGE: -€5®C TO *125*C 
MAXIMUM VOLTAGE RATIK; fpR OP Tt A 150 VBC MAX 
STABILITY: 108 PHM/YEMt AT 25*C AND 1/2 RATED PONCR 


SPECIAL COKITiniK 5* SUPPLIER: 

BURN-IN: 100 HOURS AT 125° AK RATED BAT7AGE (AC OR DC). 
THERE SHALL BE NO RESISTANCE CHANGE GREATER THAR O.lS 
AW THE PARTS SHALL MEET ALL INITIAL REQUIREMENTS. 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON NO 1002034 
FOR THIS BRAN IK. 
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MtttTii INIMI THAT MAT IA At MAT it IIUlM TtNMrM- 

REQUIREMENTS} 

GENERAL: 

INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 
DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
- , SPECIFIED IN ND 1015404, CUSS 2. 

PACKAGING PER MIL-R-93, LEVEL A 

UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 
MlL-R-93/13, CHARACTERISTIC C, WITH EXCEPTIONS AND ADDI¬ 
TIONS STATED BELOW. 


INSPECTION AND ACCEPTANCE: 

MECHANICAL VrEQUIKIMENlSt 

LEAD MATERIAL} WELDABLE, GOLD PLATED GRADE A NICKEL, PER 
NO PS 1015400. A CERTIFICATE OF C0MPLIANCD TO.THIS- 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. * " — • 

LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 
MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACH 99* TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

MARKING: (PER MIL-STD-130) EACH UNIT SHALL BE MARKED 
WITH THE NASA PART NUMBER AND REVISION LETTER, AND 
THE MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE A?ffl WATTAGE RATING. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER, AND REVISION LETTER.' 

ELECTRICAL REQUIREMENTS: 

TEMPERATURE COEFFICIENT: ABOVE 10-TL= 13 PPNU°C, 10A 
TO lAs 30 PPH/°C,lA AND BELOW * 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 


(94 


NOTES :l. 


DESIGN REQUIREMENTS: 

PER MlL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAWING 

POWER RATING: 1/4 WATT AT 125°C DERATED TO 0 WATT AT 145°C. 
OPERATING TEMPERATURE RANGE: -G5°C TO ♦12S°C 
MAXIMUM VOLTAGE RATING; UP TO A 150 VDC MAX 

STABILITY} 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 


SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE (AC OR DC). 
THERE SHALL BE NO RESISTANCE CHANGE GREATER THAN 0.1% 
AND THE PARTS SHALL MEET ALL INITIAL REQUIREMENTS. _ 
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RESISTANCE VALUES OVER 85K ARE 
NOT AVAILABLE PER THE REQUIRE¬ 
MENTS OF THIS DRAWING AND MIL-R- 
93 USING .001 MIN. DIA. WIRE. 
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THE COMPLETE PART NUMBER IS THE DRAWIN6 NUMBER PLUS THE 
APPLICABLE DASH NUMBER. 
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RE3UIWSKSTS: 


GENERAL! 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY 

\ SPECIFIED IN NO 1015404, CLASS 

C. ' PACKAGING PER MIL-R-93, LEVEL A 

D. UNITS SHALL BE CAPABLE OF MEETING 

MlL-R-93/13, CHARACTERISTIC C, 

TIONS STATED BELOW. 


ASSURANCE PROVISIONS 

2 . 

ALL THE REQUIREMENTS OF 
WITH EXCEPTIONS AND ADDI- 


2 (HMrCTIMI AMU AfirWAMCF. 

A. "MECHANICAL REQUIREMENTS: 

(1) L EAR MATERIAL: WELDABLE, GOLD PLATED GRADE A NICKEL, PER 
ND PS 1015400. A CERTIFICATE OP CONPLIANCO TO.TRIS- 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. - 


c 


B 


(2) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 

THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 
MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
0 HT ftlpr- TUT* IftflO RACK TO THE OPPOSITE EXTREME. 

AND THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERF ORMAN CE 

(3) MARKING: (PER‘MIL-STD-130) EACH UNIT SHALL BE MARKED 

WITH THE NASA PART NUMBER AND REVISION LETTER, AND 
THE MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATING. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER, AND REVISION LETTER? 

ELECTRICAL REQUIREMENTS: 

(1) TEMPERATURE COEFFICIENT: ABOVE 10JV= 15 PPM/°C,10A 
TO 1-A.s 30 PPM/°C,1>A. AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 


3 ■* PCS I Mi ft PQt i I RfMfllTS* 

A. PER MlL-R-93/13,'CHARACTERIST1C C, MODIFIED PER THIS 

DRAWIM6 

B. POWER RATING: 1/4 WATT AT 125°C DERATED TO 0 WATT AT 145°C, 

C. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

D. MAXIMUM V0LTA6E RATING: \TPf UP TO A 150 VDC MAX 

E. STABILITY: 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE (AC OR DC). 
THERE SHALL BE NO RESISTANCE CHANGE GREATER THAN 0.1* 
AND THE PARTS SHALL MEET ALL INITIAL REQUIREMENTS. __ 


PROCURE ONLY FROM APPROVED SOURCES LISTED ON NO 1002034 
FOR THIS DRAWING. 
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RESISTANCE VALUES OVER 85K ARE 
NOT AVAIUBLE PER THE REQUIRE¬ 
MENTS OF THIS DRAWING AND MIL-R- 
93 USING .001 MIN. DIA. WIRE. 


THE COMPLETE PART NUMBER IS THE DRAWIN6 NUMBER PLUS THE 
APPLICABLE DASH NUMBER. 
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REQUIREMENTS: 

1. 6ENERAL: 

A. INTERPRET DRAWING SYMBOLS, ABBREVIATIONS AND REFERENCE 

DESIGNATIONS IN ACCORDANCE WITH GOVERNMENT STANDARDS 
PRESCRIBED IN MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 
- , ' SPECIFIED IN ND 1015404, CUSS 2. 

C- PACKAGING PER MIL-R-93, LEVEL A 

D- UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 
MlL-R-93/13, CHARACTERISTIC C, WITH EXCEPTIONS AND ADDI¬ 
TIONS STATED BELOW. 


2. INSPECTION AND ACCEPTANCE: 

A lfPMltlll Mil 

Mwwmw • WMI. hb«|WIIIMIUIIdS 

(i) LEAD MATERIAL: weldable, cold plated gradx a nickel, per 

ND PS 1015400. A CEBJIFICATE OF COMPLIANCD TO.TJilS- 

REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. ■ ' •— . ’ 

( 2 ) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITHSTANDING 
THE FOLLOWING TEST TWICE WITH A 2 POUND LOAD SUS¬ 
PENDED FROM A LEAD IN THE VERTICAL AXIAL POSITION, 
MOVE THE RESISTOR BODY SMOOTHLY IN A PUNE 90° TO 
ONE SIDE, THEN 180° BACK TO THE OPPOSITE EXTREME, 

AND THEN BACK 90° TO THE STARTING POSITION. THERE 
SHALL BE NO PHYSICAL DAMAGE OR LOSS OF ELECTRICAL 
PERFORMANCE. 

(3) MARKING: (NDI0020I9 ) EACH UNIT SHALL BE MARKED 

WITH THE NASA PART NUMBER AND REVISION LETTER, AND 
THE MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATIN6. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER, AND REVISION LETTER PER MIL-STD-129 
•B. ELECTRICAL REQUIREMENTS: 

(1) TEMPERATURE COEFFICIENT: ABOVE 10-A.s 15 PPM/°C,10A 
TO 1-A-s 30 PPM/°C,1^1 AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 

3. DESIGN REQUIREMENTS: 

A. PER Ml L-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 
DRAWING 

B. POWER RATING: 1/4 WATT AT 125°C DERATED TO 0 WATT AT 145°C 
C. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 
D. MAXIMUM V0LTA6E RATING: VM UP TO A 150 VDC MAX 
E. STABILITY: 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 
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93 USING .001 MIN. DIA. WIRE. 


THE COMPLETE PART NUMBER IS THE DRAWING NUMBER PLUS THE 
APPLICABLE DASH NUMBER. 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE (AC OR DC) 
THERE SHALL BE NO RESISTANCE CHANGE GREATER THAN 0 1<* 
AND THE PARTS SHALL MEET ALL INITIAL REQUIREMENTS. 
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REQUIREMENTS: 

1 fl 6C ^INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 


B. SUPPLIER SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS 

• SPECIFIED IN NO 1015404, CLASS 2. 

C. PACKAGING PER MIL-R-93, LEVEL A 

D. UNITS SHALL BE CAPABLE OF MEETING ALL THE REQUIREMENTS OF 

MlL-R-93/13, CHARACTERISTIC C, WITH EXCEPTIONS AND ADDI¬ 
TIONS STATED BELOW. 


s 


2 . 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: weldable, gold plated grade a nickel, 

ND PS 1015400. A CERTIFICATE OF C0MPLIANCD TO.THJS- 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPPED. 


PER 


(2) LEAD STRENGTH: EACH LEAD SHALL BE CAPABLE OF WITHSTANDING TWO (2) BENDS IN0ER A 

TWO (2) POUND VERTICAL PULL (LEAD VERTICAL WITH RESPECT TO BODY). TWO (2) BENDS SHALL 
BE ACCOMPLISHED BY MOVING THE BOOY OF THE UNIT, WILE IN THE SAME PLANE, THROUGH 
90° IN ONE DIRECTION THEN BACK 180° TO THE OPPOSITE DIRECTION AND BACK 90° TO THE 
ORIGINAL POSITION. NO PHYSICAL DAMAGE TO THE RESISTOR BODY OR DEGRADATION IN 
ELECTRICAL PERFORMANCE SHALL BE EVIDENT AFTER THE TEST. 


(3) MARKING: (NDF0020I9 ) EACH UNIT SHALL BE MARKED 

WITH THE NASA PART NUMBER AND REVISION LETTER, AND 
THE MANUFACTURER'S NAME OR SYMBOL, RESISTANCE VALUE, 
TOLERANCE AND WATTAGE RATING. THE MANUFACTURER'S 
PART NUMBER MAY APPEAR ON THE PART OR PACKAGE. EACH 
INTERIOR AND EXTERIOR PACKAGE SHALL ALSO CONTAIN THE 
NASA PART NUMBER, AND REVISION LETTER PER MIL-STD-129 
B. ELECTRICAL REQUIREMENTS: 

( 1 ) TEMPERATURE COEFFICIENT: ABOVE lOAs 15 PPM/°C,10A 
TO 1 -ft- = 30 PPM/°C,1 A AND BELOW = 40 PPM/°C OVER 
THE TEMPERATURE RANGE. 


DESIGN REQUIREMENTS: 

A. PER MlL-R-93/13, CHARACTERISTIC C, MODIFIED PER THIS 

DRAWIN6 

B. POWER RATING: 1/4 WATT AT 125°C DERATED TO 0 WATT AT 145°C/ 

C. OPERATING TEMPERATURE RANGE: -65°C TO ♦125°C 

D. MAXIMUM VOLTAGE RATING: fPR UP TO A 150 VDC MAX 

E. STABILITY: 100 PPM/YEAR AT 25°C AND 1/2 RATED POWER 


4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: 100 HOURS AT 125° AND RATED WATTAGE (AC OR DC). 
THERE SHALL BE NO RESISTANCE CHANGE GREATER THAN 0.1# 
AND THE PARTS SHALL MEET ALL INITIAL REQUIREMENTS. 
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1 REVISIONS J 
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APPROVAL 

) - ORIGINATED 




ilKbntntj: _ 

tuc«c ore istobs.SHALL 'MEETdTHE REQUIREMENTS OF Mlk-rR-93/13, 

. EXCEPTIONS: 

(IT POWER RATING: 1/4 WATT AT 125*C DERATED TO 0 WATT AT 145*C. 

S rR^ E COEPP.CENT: ,t IS PPH/’C OVER THE TEMPERATURE RANGE. 

(11 OPERATING TEMPERATURE RANGE: -65*C TO +125*0. 

^^.v^^• M a^ c SKiSTSs , . E s;s'Si.i:r."So s «^ s r^ 0 u E TT E H. 

(5) QUALIFICATION APPROVAL: NOT REQUIRED. 

I. ADDITIONS: 

(1) MAXIMUM VOLTAGE-RATING: VpR UP TO A 150 VDC MAX. _ 

(2) STABILITY: 100 PPM/YEAR AT 25*C AND 1/2 RATED POWER. 

(3) LEAD MATERIAL: WELDABLE. GRADE A H,e * EL Jf L ^®! L ?°2c CERTIFIED 
IN ACCORDANCE WITH ND PS 1015400- MATERIAL -SHALL BE CERI 

WITH EACH SHIPMENT. 

.«» LEAD STRENGTH* .LEADS SHALL BE CAPABLE OF WITHSTANDING THE 

(4) '™nnJ!5r TEST TWICE - WITH A 2 POUND LOAD SUSPENDED FROM A LEAD 
?N m JeRTKAL InAL POSITION. MOVE THE RESISTOR BODY-SMOOTHLY 

I A PLANE i5- TO ONE .SIDE..THEN 180* BACK TO THE OPPOSITE EX- 
TREME AND THEN BACK SO* TO THE STARTING POSITION. THERE SHALL 
BE NO’PHYSICAL DAMAGE OR LOSS OF ELECTRICAL PERFORMANCE. 

. ( 5 ) QUALITY ASSURANCE: VENDOR SHALL CONFORMTOTHE QUALITYASSURANCE 
PROVISIONS CONTAINED IN NO 1015404, CLASS -II AND NIL R 93. 

(6) BURN-IN: 100 HOURS AT 125»C AND RATED WATTAGE. THERE SHALL BE 
NO RESISTANCE CHANGE GREATER THAN 0.5%. 

INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY MIL-Dr70327. 
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SYM ZONE 


REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA- KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MATCHING REQUIREMENTS PER TABLE III 
ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 

COLLECTOR CUTOFF CURRENT (lcBO> 

SATURATION VOLTAGE (Vce(SATV 
SWITCHBACK VOLTAGE (LV CE q) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (I E bo> 

MARKING: THE MANUFACTURERS NAME TRADEMARK OR CODE: TYPE 

b1 S £rK^ IH ACCORDANCE WITH HIL-STD-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65'CTO ±175'C 

ELECTRICAL RATING: PER TABLE I . 

ELECTRICAL SPECIFICATION: PER TABLE II & III 

POWER OlibIPA I ION (EaCH ELEMENT) _„ 

AT 25'C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25 *C CASE TEMPERATURE: 0.6 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) lwv 

AT 25 °C AMBIENT TEMPERATURE: 0.6 WATTS MAX 

UNITS SHALL ^MEi^ E T^ E ^^ R lF1CBT*ON T REQUIREMENTS OF ND1 002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS I 

* PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
NIL-P -19451 :LEYEL A IN BOTH INSTANCES. 

:(t) MARKINS .OF UNIT PACKAGES AND :E*TER»OR SHIPPING CONTAINERS 3HALL RE IN 
ACCORDANCE iWITN"M*L«P^IG4W ■■ AND : SHALL vINCLUDE THE NASA DRAWING NUMBER 
AND :R£miOM: LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: 65* ilO'C. 

2. COLLECTOR VOLTAGE Vcb= 30V ±5* PER UNIT. 

3. POWER DISSIPATION: 150 MW ±10* PER UNIT. 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

a. EMITTER CUTOFF CURRENT, l EB o. 

b. COLLECTOR CUTOFF CURRENT, l CB o. 
e. COLLECTOR SATURATION VOLTAGE, V C e[SAT). 

4. STATIC FORWARD CURRENT TRANSFER RATIO, h EE . 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 

IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10* IN h FE SHALL NOT 
BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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ISYM ZONE 


REVISIONS 

DESCRIPTION 


.. REQUIREMENTS: 


GROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA: KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MATCHING REQUIREMENTS PER TABLE III 
ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (h FE ) 

COLLECTOR CUTOFF CURRENT (l CB0 ) 

SATURATION VOLTAGE (V C e(SAT)J 
SWITCHBACK VOLTAGE (LV CE o) 

INPUT VOLTAGE (Vrf) 

- NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (l EB0 ) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK, OR CODE: TYPE 
DESIGNATION, DATE CODE, LOT CODE AND SERIAL NUMBER SHALL 

BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, IN ACCORDANCE WITH Mll-STO-130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65“CTO tWO 
ELECTRICAL RATING: PER TABLE I 
ELtClKICAL SPtUFICAIIUH: PER TABLE II & III 
POWER DISSIPATION (EACH ELEMENT) 

AT 25*C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25*C CASE TEMPERATURE: 0.6 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) 

AT 25 “C AMBIENT TEMPERATURE: 0.6 WATTS MAX 
AT 25 °C CASE TEMPERATURE: 1.2 WATTS MAX 
UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS I 

• PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MILrP -19491 .’LEVEL A IN .BOTH INSTANCES. 

(T) MARKING <0F UNIT PACKAGES AND .EXTERIOR SHIPPIN6 CONTAINERS SHALL BE IN 
ACCORDANCE J«TN^a«P-4WW-AND^SNAIiL^INCLUDE THE NASA DRAWING NUMBER 
:ANN JIEItt&iOM iLEIIER., 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: 65* ±10'C. 

2. COLLECTOR VOLTAGE V CB : 30V ±5% PER UNIT. 

3. POWER DISSIPATION: 150 MW ±10* PER UNIT. 


SEE PROCUREMENT NOTE 
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THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 
o. EMITTER CUTOFF CURRENT, l EB0 
b. COLLECTOR CUTOFF CURRENT, l CB0 
e. COLLECTOR SATURATION VOLTAGE, V CE(SAT) 
d. STATIC FORWARD CURRENT TRANSFER RATIO, K FE 
THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE 
IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH THE INITIAL 
TEST READING, THE FINAL READING, AND THE PERCENT CHANGE 
BETWEEN THE FINAL AND INITIAL READING. THE TEST DATA SUB¬ 
MITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE 
SPECIFIED REQUIREMENTS. HISTOGRAMS SHALL BE PLOTTED TO 
SHOW THE FREQUENCY DISTRIBUTION OF THE ABSOLUTE VALUE OF 
EACH CHARACTERISTIC AND TO SHOW THE FREQUENCY DISTRIBUTION 
OF THE PERCENT CHANGE OF EACH CHARACTERISTIC FROM ITS 
INITIAL READING. UNITS FAILING TO MEET INITIAL DRAWING RE¬ 
QUIREMENTS OR HAVE CHANGED MORE THAN 10* IN h FF SHALL NOT 
BE ACCEPTABLE. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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TABLE I 


NASA 

MANUFACTURER’S ABSOLUTE MAXIMUM RATINGS TC-25 °C_1 

PART 

COLLECTOR 

EMITTER 

COLLECTOR 

COLLECTOR 

COLLECTOR 

El A 

NUMBER 

VOLTAGE 

VOLTAGE 

VOLTAGE 

CURRENT 

POWER 

TYPE 


<V C B> 

(Veb) 

<VCE> 

•c 

DISSIPATION 

DESIGNATION 


V DC 

Vdc 

vdc 

MAdc 

W 

(FOR REFERENCE] 

1010252-001 

45 

5 

45 

30 

1.2 

2N2642 


TABLE II 


[ ELECTRICAL CHARACTERISTICS AT TC-25°C (UNLESS OTHERWISE SPECIFIED) I 

PARAMETER 

CONDITIONS 

SYMBOL SPECIFICATION LIMITS 1 

SWITCH BACK VOLTAGE 

lc = 10MA l B =0 

lv ceo 

MIN 

MAX 

UNITS 

45 

- 

VOLTS 

COLLECTOR CUTOFF CURRENT 

Vcb = 45VDC l E =0 

•CBO 


10 

NA 

V CB = 45VDC 

T c =100*C 

•CBO 

— 

1.0 

UA 

EMITTER CUTOFF CURRENT 

V EB = 5VDC lc =0 

■ebo 

- 

10 

NA 

STATIC FORWARD 

CURRENT TRANSFER 

RATIO 

Vce = 5VDC lc =10UA 

hFE 

100 

300 
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SPECIAL CONDITIONING BY SUPPLIER: 

BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
FOLLOWING CONDITIONS: 

1. AMBIENT TEMPERATURE: 25° *5°C 

2. COLLECTOR VOLTAGE: 30 VDC *5% PER UNIT- 

3. POWER DISSIPATION: 150 MW *10* PER UNIT 

THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
IN: . 

a. EMITTER CUTOFF CURRENT (lEBO). 

b. COLLECTOR CUTOFF CURRENT, IcBO 

c. COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

d. STATIC FORWARD CURRENT TRANSFER RATIO, hfE (AT 
LCSEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READIN6, THE FINAL READIN6 AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC ANO 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWIN6 REQUIREMENTS OR 
HAVING CHANGED MORE THAN 15* IN hpE, OR HAVIN6 INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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2/* INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER’S NAME; TRADEMARK OR CODE! - 

THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS; 
DATE CODE;LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART, PER ND1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II 
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(2) EMITTER CUTOFF CURRENT (lEBO). 

(3) SWITCHBACK VOLTAGE (LVCEO). 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)). 

(5) NOISE FIGURE. (NF) 
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E. POWER DISSIPATION (DUAL DEVICE) . 
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(2) AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 
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SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 
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(1) AMBIENT TEMPERATURE:- 25° ±5°C 

(2) COLLECTOR VOLTAGE: 30 VDC *5% PER UNIT - 
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ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN- 
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(T) EMITTER CUTOFF CURRENT (lEBO). 

(2) COLLECTOR CUTOFF CURRENT, IcBO 
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(4) STATIC FORWARD CURRENT TRANSFER RATIO, hfE (AT 
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POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTO¬ 
GRAMS SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBU¬ 
TION OF THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND 
TO SHOW THE FREQUENCY DISTRIBUTION OF THE PERCENT 
CHANGE OF EACH CHARACTERISTIC FROM ITS INITIAL READING. 
UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS UR 
HAVIN6 CHANGED MORE THAN 15* IN hpE, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE 6REATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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(3) SWITCHBACK VOLTAGE (LVceo). 
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( 2 ) AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 
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4. SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

FOLLOWING CONDITIONS: 

U) AMBIENT TEMPERATURE: 25° ±5°C 

(2) COLLECTOR VOLTAGE: 30 VDC *5* PER UNIT - 

(3) POWER DISSIPATION: J.50 MW *10% PER UNIT 

B. THE MANUFACTURER SHALL RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS 

PRIOR TO BURN-IN AND FOLLOWING CENTRIFUGE TEST. - * 
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THIS SHEET ADDED PER TDRR 0/787 
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REVISED PER TDRR / <5 i C <? 
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REVISED PER TDRR 20394 
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(T) EMITTER CUTOFF CURRENT (lEBO). 

( 2 ) COLLECTOR CUTOFF CURRENT, IcBO 

( 3 ) COLLECTOR SATURATION VOLTAGE, VcE(SAT) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, hF£ (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

C THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 

POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED MORE THAN 15* IN hpe, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE 6REATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 

D. CENTRIFUGE: ALL DEVICES 100% PER MIL-STD-750, METHOD 2006,Y, ORENTATION, 20,000 G'S FOR 

A MINIMUM OF 30 SECONDS. TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL 
MEASUREMENTS . • 

E. PROCESSING RESTRICTION: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL 
NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 3 HOURS AFTER THE INTERNAL 
LEAD BONDING OPERATION HAS BEEN COMPLETED 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NDI0I54O4, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF4UU00205I 

D. PACKAGING AND PACKING; UNIT PACKAGING AND PACKING AND 
CONTAINER MARkING SHALL BE IN ACCORDANCE WITH ND 1002215 CLASS I, CODE 2 


nuL LnLLO nc.V D VVI I H n.iu 

UPGRADED TO CLASS A RFLFASE PER TDRR 
REVISED PER TORR QZo^/ 7 A 



REVISE D PER TDRR / 0 3 6? 


REVISED PER TDRR 20394 


REVISED PER TDRR 22045 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

( 2 ) MARKING: THE MANUFACTURER’S NAME; TRADEMARK OR CODE; 

THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS; 
DATE CODE;LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART, PER ND1002019. 


B. ELECTRICAL REQUIREMENTS: PER TABLE 11 

(1) COLLECTOR CUTOFF CURRENT (ICBO>- AT Tr=100 o C 

( 2 ) EMITTER CUTOFF CURRENT (l£BO). 

(3) SWITCHBACK VOLTAGE (LVCEO). 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)). 

(5) NOISE FIGURE. (NF) 


(6) STATIC FORWARD CURRENT TRANSFER RATIO (Jiff) 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C T0 h +T25*C 


C. MATCHING REQUIREMENTS PER TABLE III 



3. 


DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS: PER TABLE 1 

B. ELECTRICAL SPECIFICATION: PER TABLE 11 & 111 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C 

D. POWER DISSIPATION (EACH ELEMENT). 

(DAT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
( 2 ) AT 25°C CASE TEMPERATURE: 0.6 WATTS MAX 

E. POWER DISSIPATION (DUAL DEVICE) 

(DAT 25°C AMBIENT TEMPERATURE: 0.6 WATTS MAX. 
( 2 ) AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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REVISIONS _ ' 

SVM ZONE DCICmPTION _ DATE APPO. 

c THIS SHEET ADDED PER TDRR 0/707 lj/l 


SPECIAL CONDITIONING BY SUPPLIER: 

A. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE 

F0LL0WIN6 CONDITIONS: 

(4) AMBIENT TEMPERATURE: 25° ±5°C 

(2) COLLECTOR VOLTAGE: 30 VDC *5% PER UNIT - 

(3) POWER DISSIPATION: 150 MW *10% PER UNIT 

B. THE MANUFACTURER SHALL RECORD THE following electrical characteristics 

PRIOR TO BURN-IN AND FOLLOWING CENTRIFUGE TEST. 


REVISED PER TDRR /o K9 
REVISED PER TDRR 20394 

REVISED PER TDRR 22045 




(T) EMITTER CUTOFF CURRENT (l£B0). 

( 2 ) COLLECTOR CUTOFF CURRENT, IqbO 

(3) COLLECTOR SATURATION VOLTAGE, Vrrecif) 

(4) STATIC FORWARD CURRENT TRANSFER ~rAt|* 0, hp£ (AT 
LOWEST SPECIFIED COLLECTOR CURRENT) 

THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES 
POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR 
WITH THE INITIAL TEST READING, THE FINAL READING AND 
THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READ¬ 
ING. THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS 
THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 


UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR 
HAVING CHANGED MORE THAN 15% IN hpE, OR HAVING INCREASED 
MORE THAN 3 TIMES IN ICBO (THE ABSOLUTE INCREASE MUST 
BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


D. CENTRIFUGE: ftLL DEVICES 100% PER MIL-STD-750, METHOD 2006,Y, ORENTATION, 20,000 G'S FOR 

A MINIMUM OF 30 SECONDS. TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL 
MEASUREMENTS . 

E. PROCESSING RESTRICTION: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL 
NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 3 HOURS AFTER THE INTERNAL 
LEAD BONDING OPERATION HAS BEEN COMPLETED 
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REQUIREMENTS: 

1. GENERAL: , 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER 
NDI0I54O4, CLASS 1. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 
QUIREMENTS OFA104002Q5I UNLESS MODIFIED OR AMENDED BY-*- 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING 

preservation, packaging, packing and 

CONTAINER MARKING PER NO 1002215,CLASS I,CODE 2 • .LL.;,' 



B. 


C. 


C ■ .. 


2. ‘ INSPECTION AND ACCEPTANCE: 

A MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME; TRADEMARK OR CODE! 

THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS; 
DATE CODE;LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART, PER ND1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11 

(D COLLECTOR CUTOFF CURRENT (Icbo). AT Tr=100°C 

(2) EMITTER CUTOFF CURRENT (lEBO*. 

(3) SWITCHBACK VOLTAGE (LVceo). 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)). 

(5) NOISE FIGURE. (NF) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (Jiff) 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C ToVt^C 


C. MATCHING REQUIREMENTS PER TABLE III 
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3. DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS: PER TABLE 1 

B. ELECTRICAL SPECIFICATION: PER TABLE 11 A 111 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C 

D. POWER DISSIPATION (EACH ELEMENT). 

(DAT 25°C AMBIENT TFMPERATURE: 0.3 WATTS MAX 
(2)AT 25°C CASE TEMPERATURE: 0.6 WATTS MAX 

E. POWER DISSIPATION (DUAL DEVICE) 

(DAT 25°C AMBIENT TEMPERATURE: 0.6 WATTS MAX. 
(2)AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 


PROCURE ONLY FROM APPROVED SOURCES LISTED 
ON ND 1002034 FOR THIS DRAWING. 
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SPECIAL CONDITIONING BY SUPPLIER: < j 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED L 

DURING THE TIME- INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) ACCELERATION AT 20,0000 MINIMUM IN THE Yt ORIENTATION PER MIL-STD-750, METHOD 2006, OR 
IMPACT SHOCK AT 28K G MINIMUM IN THE Yi ORIENTATION. 

• (2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE 

OF 1 X 10" 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF P 


H 29SOIOI 


REVISIONS 

SVM *6*C DMCHIFTIQN PATE API 

C THIS SHEET ADDED PER TDRR 0/737 ^45 ylt 

E _ REVISED PER TDRR ! o 3 C <9 _ 

T REVISED PER TDRR 20394 vW''tW' 

~6 REVISED PER TDRR 22045 Wf& tdW 

h[ | REVISED PER TDRR 23647 "" 


N LIEU OF MINERAL OIL. 


BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 


AMBIENT TEMPERATURE: 25° ± 5°C 
COLLECTOR VOLTAGE: 30 »DC ±5% PER UNIT 
POWER DISSIPATION: 150 MW ±10% PER UNIT 


(3) POWER DISSIPATION: 150 MW ±10% PER UNIT 

C. THE MANUFACTURER SHALL RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO BURN-IN AND FOLLOWING CENTRIFUGE TEST. 

(1) EMITTER CUTOFF CURRENT (l EB0 ). 

(2) COLLECTOR CUTOFF CURRENT, l CB0 

(3) COLLECTOR SATURATION VOLTAGE V CE (SAT) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE (AT LOWEST SPECIFIED COLLECTOR CURRENT) 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN h FE OR HAVING INCREASED 
MORE THAN 3 TIMES IN l CB0 (THE ABSOLUTE INCREASE MUST BE GREATER THAN 5 NANOAMPERE) SHALL’nOT BE ACCEPTABLE. 


E. CENTRIFUGE: ALL DEVICES 100% PER MIL-STD-750, METHOD 2006,Y, ORENTATION, 20*000 G'S FOR 

A MINIMUM OF 30 SECONDS. TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL 
MEASUREMENTS . 

F. PROCESSING RESTRICTION: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL 
NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 3 HOURS AFTER THE INTERNAL 
LEAD BONDING OPERATION HAS BEEN COMPLETED 
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REQUIREMENTS: 

i. GENERAL: - t 

A INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER 

NDIOI5404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OFNDJ00205I UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING 

D. PRESERVATION, PACKAGING , PACKING AND 

COnTAINlR MARKING PER NDI0022I5,CLASS I, CODE 2 . 
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INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

( 2 ) MARKING: THE MANUFACTURER'S NAME; TRADEMARK OR CODE; 

THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS; 
DATE CODE;LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
HA&KED-ON THE'PART , PER ND1002019. , , . - - 

B. ELECTRICAL REQUIREMENTS: PER TABLE 11 ' ' . 

(1) COLLECTOR CUTOFF CURRENT <1CBO>. AT Tc=100°C 

( 2 ) EMITTER CUTOFF CURRENT (lEBO). 

(3) SWITCHBACK VOLTAGE (LVCEO>. 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)). 

(5) NOISE FIGURE. (NF) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (hFF)* r 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C *0 


C. MATCHING REQUIREMENTS PER TABLE III 
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DESIGN REQUIREMENTS: , 

A. ELECTRICAL RATINGS: PER TABLE 1 

B. ELECTRICAL SPECIFICATION: PER TABLE 11 & 111 

C. STORAGE TEMPERATURE: -65°C TO ♦175°C 

D. POWER DISSIPATION (EACH ELEMENT) 

(DAT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
( 2 ) AT 25°C CASE TEMPERATURE: 0.6 WATTS MAX 

E. POWER DISSIPATION (DUAL DEVICE) 

(DAT 25°C AMBIENT TEMPERATURE: 0.6 WATTS MAX. 
( 2 )AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 


PROCURE ONLY FROM APPROVED SOURCES tISTED 
ON ND 1002034 FOR THIS DRAWING. 
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TABLE It 


r FI FrTRirAL CHARACTERISTICS AT TC*25 # C (UNLESS OTHERWISE SPECIFIED) - \ 

PARAMETER 

CONDITIONS 

SYMBOL 

SPECIFICATK 

)N LIMITS 

t 

SWITCH BACK VOLTAGE 

lc -10MA % =0 


MINI 

MAA 

umi) 

lvceo 

45 

- 

VOLTS 

COLLECTOR CUTOFF CURRENT 

V CB -4SVDC Ie =0 

•CBO 


10 

NA 


Vcg = 4SVDC l E *0 

T f *100*C 

*CB0 

*“ 

1.0 

UA 

1 Emitter cutoff current 

V EB • SVDC lc *0 

lEBO 

- 

10 

NA 

JTaTIC MWaW- 

CURRENT TRANSFER 

RATIO 

V C E * SVDC lc *10UA 

»*FE 

100 

300 
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V C E S 5VDC lc s 100UA 

*VE . 

110 

350 
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V CE =5VW lc - >MA- 

>VE 

lio 

400 
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BASE SATURATION VOLTAGE 

lc -IOMa I b =1T.Sma- 1 - 

V BE(SAT) 



vais_ 

COLLECTOR SATURATION VOLTAGE 

l C = 10MA l B =0.5MA 

VCELSAIL 
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v6ltJ 

CXLECTiR CAPACITANCE 

VCB ®5V f = Kmc 

c <± 
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a < v BE! - v BEj' 

V CE =5VDC lc =10UA 

AT = [25*C -(-55*0) mi 

AT * (125*C - 25*C1 
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uv/*c * 

AT 
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CURRENT TRANSFER RATIO 

V CE =* v lc 
f *1KC 


130 

400 
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INPUT IMPEDANCE 

VCB =SV Ie - -IMA 1 = 1KC 

Kb 

25 
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REVERSE VOLTAGE TRANSFER 
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V CB=SV f-'MA 1 *1KC 


t • 
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-r 

OUTPUT ADMITTANCE 

Vca =5V Ie =-lMA f =1KC 


- 

1 

M "»bo» 

NOISE FIGURE 

SEE NOTE BELOW 

R be «34.8K, n UWW If >100UA 

«=100CPS Vce = 4V 

N.F. 

■ - 

0.4 


Rbe =34.«cn,i*ww, ic =iooua 
MIKC V CE = 4V 

N.F. 
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0.123 



NOTE s MEASURED WITH A OUAN. TECH MODEL 310 OR 111 
NOISE ANALYZER OR EQUIVALENT. 
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N LIEU OF MINERAL OIL. 


SPECIAL CONDITIONING BY SUPPLIER: . | 1 [ Lr J UWIWI 

A\ ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED . 

DURING THE TIME- INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. , - 

(1) ACCELERATION AT 20.000G MINIMUM IN THE Y-j ORIENTATION PER MIL-STD-750, METHOD 2006, OR 
IMPACT SHOCK AT 28K G MINIMUM IN THE ORIENTATION. 

* (2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE 

OF 1 X 10' 8 ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) GROSS LEAK PER fllL—STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE: 25° 1 5°C * . ; - -- 

(2) COLLECTOR VOLTAGE: 30 VDC 15% PER UNIT 

(3) POWER DISSIPATION: 150 MW ±10% PER UNIT 

C. THE MANUFACTURER SHALL RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO BURN-IN AND FOLLOWING CENTRIFUGE TEST. 

(1) EMITTER CUTOFF CURRENT (I£B0^- 

(2) COLLECTOR CUTOFF CURRENT, l CB0 . 

(5) COLLECTOR SATURATION VOLTAGE V E £ (SAT) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE (AT LOWEST SPECIFIED COLLECTOR CURRENT) 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE - 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15% IN h FE> OR HAVING INCREASED 
MORE THAN 3 TIMES IN l C3 o (THE ABSOLUTE INCREASE MUST BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 
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E. CENTRIFUGE: ALL DEVICES 100% PER MIL-STD-750, METHOD 2006,Y, ORENTATION, 20^000 G'S FOR ^ 

A MINIMUM OF 30 SECONDS. TO BE PERFORMED FOLLOWING' BUKH-IN WT PRIOR TO FINAL ELECTRICAL- 
MEASUREMENTS ? • 

F. PROCESSING RESTRICTION: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL 

NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 3 HOURS AFTER THE INTERNAL 
LEAD BONDING OPERATION HAS BEEN COMPLETED # 
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REVISIONS 


DESCRIPTION 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 

BY MlL-D-70327. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER 

ND1015404, CLASS 1. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION RE¬ 

QUIREMENTS OF MO 1002051 UNLESS MODIFIED OR AMENDED BY 
THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING 

o. preservation, balkaging, packing and 

CONTAINER marking PER N0IOO22I5,CLASS I,CODE 2 


REPLACES REV B WITH CHANGE mNQ r v j\ruJ 
UPGRADED TO CLASS A RELEASE PER TDRR 


REVISED PER TDRR 03 © 3/ 
REVISED PER TDRR 10 3 <S ? 

REVISED PER TDRR 20394 _ 

REVISED PER TDRR 22045 
REVISED PER TDRR 23647 
REVISED PER TDRR 31736- 

REVISION STATUS CHANGED 


tokcA fat 

ilh, 'orf 

I I loi _ 

4-NOV 

<&6 ^>rsc. 

'a NOV 

6fc SC. 


INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) LEAD DATA: KOVAR WITH GOLD PLATING PER ND 10154-02 

^ - A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 

SHALL ACCOMPANY EACH SHIPMENT. 

(2) MARKING: THE MANUFACTURER'S NAME; TRADEMARK OR CODE; 

THE NASA DRAWING NUMBER WHICH SHALL CONSIST OF AT LEAST THE LAST THREE DIGITS; 
DATE CODE;LOT CODE AND SERIAL NUMBER SHALL BE PERMANENTLY AND LEGIBLY 
MARKED ON THE PART, PER ND1002019. 

B. ELECTRICAL REQUIREMENTS: PER TABLE II ' ‘ ' 

(1) COLLECTOR CUTOFF CURRENT (ICBO>. AT Tc=100°C 

(2) EMITTER CUTOFF CURRENT (lEBO). 

(3) SWITCHBACK VOLTAGE (LVCEO>. 

(4) COLLECTOR SATURATION VOLTAGE (VCE(SAT)). 

(5) NOISE FIGURE. (NF) 

(6) STATIC FORWARD CURRENT TRANSFER RATIO (hpr)., 

(7) BASE VOLTAGE TEMPERATURE COEFFICIENT MATCHING FROM +25°C T0 r +T25*C 


C. MATCHING REQUIREMENTS PER TABLE III 


45“i3* 


COLLECTOR 1 
BASE 1 
EMITTER 1 ' 


-.200 * 010 DIA .355 * ‘Xis DIA 



j26Q _ 

.I40H 


COLLECTOR 2- 

BASE 2- 

EMITTER 2— 




.320 * 015 DIA 


.017 I DIA 


-.125 MAX 


DESIGN REQUIREMENTS: 

A. ELECTRICAL RATINGS: PER TABLE 1 

B. ELECTRICAL SPECIFICATION: PER TABLE 11 & 111 

C. STORAGE TEMPERATURE: -65°C TO +175°C 

D. POWER DISSIPATION (EACH ELEMENT) 

(DAT 25°C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
( 2 ) AT 25°C CASE TEMPERATURE: 0.6 WATTS MAX 

E. POWER DISSIPATION (DUAL DEVICE) 

(DAT 25°C AMBIENT TEMPERATURE: 0.6 WATTS MAX. 
(2) AT 25°C CASE TEMPERATURE: 1.2 WATTS MAX. 
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TABLE II 


1 FI FCTRICAL CHARACTERISTICS AT TC-25 °C (UNLESS OTHERWISE SPECIFIED) -1 

PARAMETER 

CONDITIONS 

SYMBOL 

SPgCIFICATK 

)N LIMITS 

SWITCH BACK VOLTAGE 

l£ -10MA l B -0 


mini 

«AX 


lv ceq _ 

45 

- 

VOLTS 

COLLECTOR CUTOFF CURRENT 

V CB -<SVDC If =0 

•CBO 


10 

NA 


V CB =45VDC l£=0 

T C =100*C 

*CBO 

— 

1.0 

UA 

EMITTER CUTOFF CURRENT 

VEB ■ 5VOC lc *0 

'EBP 

- 

10 

NA 

STaTiC FMwaK- 

CURRENT TRANSFER 

RATIO 

V C g = 5VDC lc *10UA 


100 

300 

* 

V CE =5VDC lc « 100UA 

K FE 

110 

350 


V CE -5VW Ic^Tma- 

"Kfe 

130 

400 


6a*E SATURATION VOLTAGE 

l c '16 mA l B = <r.$MA 

V BE(SAT1 

•* 

.1 

V9j.il— 

COLLECTOR SATURATION VOLTAGE 

l c = 10MA l B -0.5MA 

^CE(SAT) 


1.6 

VOLTS 

COLLECTOR CAPACITANCE 

Vrg = 5V f = Imc 


- 

8 


MYbe,-vbe 2 ' n0TE2 

V CE =5VDC *C = 10UA 

AT = [25-C -(-55*0) mi 

AT * [125*C -25-C1 


- 

10 

uv/*c 

AT 

SMALL SIGNAL FORWARD 

CURRENT TRANSFER RATIO 

V C £ =5V lc =>NA 
f =1KC 

Kt 

130 

400 
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INPUT IMPEDANCE 
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Kb 

25 

32 
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REVERSE VOLTAGE TRANSFER 
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OUTPUT ADMITTANCE 

VCB =5V Ip =-lMA f = 1KC 

K «b 

- 
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NOISE FIGURE 

SEE NOTE BELOW 

R be = 34.8K, n 1«WW 1 r = 100UA 
f=100CPS V CE * 

N.F. 
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0.4 


R be « 34.8K fl , l*WW, lc -100UA 

1 = 1KC V CE = 4V 

N.F. 
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1 SPECIAL MATCHING REG 

uiREMENTS AT TC-25 *C H 

PARAMETER 

CONDITIONS 

• 

SYMBOL 

MATCHING 

REQUIREMENTS 

NO. OF ELEMENTS 
PER PACKAGE 

BASE VOLTAGE 

|fBT!rT17H5n»?8 

■ns 

WITHIN 5 MILLIVOLTS 

STATIC FORWARD 
CURRENT 
TRANSFER RATIO 

l c *10 UA V CE *5VOC 

**FE 

WITHIN 10X 

OF LOWEST UNIT 
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notes: 

1. MEASURE WITH A QUAN. TECH MODEL 310 OR 311 NOISE 
ANALYZER OR EQUIVALENT 

2. VbEI» v BE SIDE I 
V BE2« V BE SIDE 2 

A ( V BEI - V BE2) S ( V BEI- V BE2) AT T| - ( V BEI- V BE2) AT T 2 
AT»T 2 *T| 
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SPECIAL CONDITIONING BY SUPPLIER: * I I ° J ° W 

A. ALL UNITS SHALL HAVE SUCCESSFULLY PASSED THE FOLLOWING SCREENING TESTS PERFORMED 
DURING THE TIME- INTERVAL BETWEEN FINAL SEAL AND THE 240-HOUR BURN-IN. 

(1) ACCELERATION AT 20,000G MINIMUM IN THE Y-j ORIENTATION PER MIL-STD-750, METHOD 2006, OR 
IMPACT SHOCK AT 28K G MINIMUM IN THE Y-j ORIENTATION. 

(2) FINE LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION C, PROCEDURE III a OR b. A LEAK RATE 
OF 1 X 10”® ATM CC/SEC OR GREATER SHALL CONSTITUTE A FAILURE. 

(3) ’ GROSS LEAK PER MIL-STD-202, METHOD 112, TEST CONDITION A. GLYCERIN MAY BE USED IN LIEU OF MINERAL OIL. * 

B. BURN-IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING CONDITIONS: 

(1) AMBIENT TEMPERATURE:; 25° ± 5°C 

(2) COLLECTOR VOLTAGE: 30 VDC ±5% PER UNIT 
(}) POWER DISSIPATION: 150 MW ±10% PER UNIT 

C. THE MANUFACTURER SHALL RECORD THE FOLLOWING ELECTRICAL CHARACTERISTICS PRIOR TO 3URN-IN AND FOLLOWING CENTRIFUGE TEST. 

(1) EMITTER CUTOFF CURRENT (IEBO>- 

(2) COLLECTOR CUTOFF CURRENT, l CB0 

(3) COLLECTOR SATURATION VOLTAGE V CE (SAT) 

(4) STATIC FORWARD CURRENT TRANSFER RATIO, h FE (AT LOWEST SPECIFIED COLLECTOR CURRENT) 

D. THE DATA SHALL BE PRESENTED IN A MANNER THAT PROVIDES POSITIVE IDENTIFICATION OF EACH INDIVIDUAL TRANSISTOR WITH 
THE INITIAL TEST READING, THE FINAL READING AND THE PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. THE 
TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT FAIL TO MEET THE SPECIFIED REQUIREMENTS. 

UNITS FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVING CHANGED MORE THAN 15* IN h EEj OR HAVING INCREASED 
■MORE THAN 3 TIMES IN l C 30 (THE ABSOLUTE INCREASE MUST BE GREATER THAN 5 NANOAMPERE) SHALL NOT BE ACCEPTABLE. 


1SYM ZONE 


DESCRIPTION 


THIS SHEET ADDED PER TDR* 0,/e>7 k Mi 

REVISED PER TDRR / o 3 C <? TlApi jt 

'REVISED PER TDRR 20394 "//fcj ,jjl 

REVISED PER TDRR 22045 

REVISED PER TDRR 23647 _ k/v/C ,))( 

REVISION STATUS CHANGED 4N0V - 

—---OV _ 

REVISION STATUS CHAN6ED 4N0V 


E. CENTRIFUGE: ALL DEVICES 100* PER MIL-STD-750, METHOD 2006,Y, ORENTATION, 20^00 G'S FOR 

A MINIMUM OF 30 SECONDS. TO BE PERFORMED FOLLOWING BURN-IN BUT PRIOR TO FINAL ELECTRICAL 
MEASUREMENTS • . 

F. PROCESSING RESTRICTION: DEVICES UTILIZING AN INTERNAL GOLD-ALUMINUM BONDING SYSTEM SHALL 
NOT BE PROCESSED IN EXCESS OF 200°C FOR PERIODS GREATER THAN 3 HOURS AFTER THE INTERNAL 
LEAD BONDING OPERATION HAS BEEN COMPLETED 
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ISYM ZONE 


REVISIONS 

DESCRIPTION 


SEE PROCUREMENT NOTE 


REQUIREMENTS: 


CROUP I (INSPECTION BY SUPPLIER AND USER): 

LEAD DATA- KOVAR WITH GOLD PLATING PER NASA DOCUMENT 1015402 
A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT SHALL 
ACCOMPANY EACH SHIPMENT. 

MATCHING REQUIREMENTS PER TABLE III 
ELECTRICAL CHARACTERISTICS: PER TABLE II 

STATIC FORWARD CURRENT TRANSFER RATIO (hp E ) 

COLLECTOR CUTOFF CURRENT (lrBO> 

SATURATION VOLTAGE (VrE(SAT)) 

SWITCHBACK VOLTAGE (LV CE o) 

INPUT VOLTAGE (V BE ) 

NOISE VOLTAGE 

EMITTER CUTOFF CURRENT (l EB o) 

MARKING: THE MANUFACTURERS NAME, TRADEMARK OR CODE: TYPE 

DESIGNATION, DATE CODE, LOT CODE AND „ s ER' A L n N U M T BE ?J H *'-rnDni\urc uith Mil -STD-130 
BE PERMANENTLY AND LEGIBLY MARKED ON THE PART, IN ACCORDANCE WITH MIL STD 130. 

GROUP II (DESIGN REQUIREMENTS): 

STORAGE TEMPERATURE: -65“C TO ±175°C 

ELECTRICAL RATING: PER TABLE I . 

ELECTRICAL SPECIFICATION: PER TABLE II A III 
POWER DISSIPATION (EACH ELEMENT) 

AT 25 °C AMBIENT TEMPERATURE: 0.3 WATTS MAX 
AT 25*C CASE TEMPERATURE: 0.6 WATTS MAX 
POWER DISSIPATION (DUAL DEVICE) - 

AT 25°C AMBIENT TEMPERATURE: 0.6 WATTS MAX 

UNITS SHALL C mIIt'ThTQU^IFICmIIoVrEQUIREMENTS OF ND1002051. 

SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PER NASA 
DOCUMENT 1015404, CLASS I 

PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
MIL-P -19491 LEVEL A IN BOTH INSTANCES- 

(1) MARKING OF .UNIT PACKAGES AND :EXTER!0R SHIPPING CONTAINERS SHALL BE IN 
ACCORDANCE .WHN’W:L-,P-4949t AND SHALL INCLUDE THE NASA DRAWING NUMBER 
AND REKttlOR LETTER. 

GROUP III (SPECIAL CONDITIONING BY SUPPLIER): 

BURN IN: UNITS SHALL BE BURNED-IN FOR 240 HOURS AT THE FOLLOWING 
CONDITIONS: 

1. AMBIENT TEMPERATURE: 65* ilO“C. 

2. COLLECTOR VOLTAGE Vcb= 30V ±5* PER UNIT. 

3. POWER DISSIPATION: 150 MW ±10* PER UNIT. 



GRAPHICAL SYMBOL 

TERMINAL NUMBERS ARE FOR REF. ONLY 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR ito. Qo4-3* DATE 

2 -Zo -43 
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